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PREFACE 


Not  since  Kttgl's  discovery  in  1934  of  the  role  of  indoleacetic  acid  in 
plant  growth  has  the  plant  worker  been  so  intrigued  by  a  class  of  com- 
pounds as  he  is  at  present  by  the  gibberellins .    Although  isolated  in 
the  crystalline  state  as  long  ago  as  1938,  these  growth  regulators  did 
not  attract  much  attention  outside  of  the  Orient  until  1956.    The  forbid- 
ding nature  of  the  Japanese  language,  inaccessibility  of  journals,  delayed 
abstracting,  difficulties  in  the  preparation  of  the  gibberellins,  and  the 
intervening  war  all  contributed  their  part  to  the  neglect  of  the  subject. 
However,  once  the  potentialities  of  the  compounds  were  pointed  out  in  this 
country  by  Dr.  J.  E.  Mitchell  and  in  England  by  Dr.  P.  W.  Brian,  it  was 
not  long  before  rapid  and  substantial  progress  was  being  made  on  all 
aspects  of  the  problem. 

It  was  our  good  fortune  at  this  laboratory  to  have  had  a  part  in  this 
interesting  development.     In  the  course  of  our  work  I  was  obliged  to 
cover  rather  thoroughly  the  many  scattered  papers  on  the  subject:  The 
results  were  not  satisfying.    The  many  errors  in  reference  citation,  the 
difficulties  in  Japanese  translation,  and  the  lack  of  abstracts  for  many 
articles  in  that  language,  all  combined  to  make  the  task  an  onerous  one. 
Increased  familiarity  with  the  literature,  however,  finally  overcame 
initial  gloom  and  eventually  led  to  the  consoling  thought  that  perhaps 
my  bibliographic  efforts  might  be  used  for  the  benefit  of  others,  hence, 
this  book. 

No  attempt  is  made  in  this  book  to  present  a  critical  examination  of  the 
gibberellin  literature,  a  task  which  would  require  the  combined  efforts 
of  a  number  of  experts  on  the  various  phases  of  the  gibberellin  develop- 
ment.   My  whole  object  has  been  simply  to  bring  interested  workers,  whether 
botanists,  plant  physiologists,  geneticists,  mycologists,  chemists,  cytol- 
ogists,  or  agronomists,  into  direct  communication  with  the  original  litera- 
ture by  the  shortest  and  least  troublesome  route.    This  has  been  done  by 
means  of  617  abstracts  covering  the  literature  up  to  January  1,  1958. 
Most  of  the  abstracts  have  come  from  the  REVIEW  OF  APPLIED  MYCOLOGY, 
BIOLOGICAL  ABSTRACTS,  CHEMICAL  ABSTRACTS,  and  the  EXPERIMENT  STATION 
RECORD.    However,  about  70  of  the  early  Japanese  papers  in  obscure  journals 
were  not  abstracted  by  any  of  these  services;  hence,  translations  had  to 
be  made  and  abstracts  prepared.    The  preparation  and  collection  of  the 
abstracts  have  been  possible  only  through  the  able  assistance  of  many 
workers  throughout  the  world;  indebtedness  to  them  is  gratefully  acknow- 
ledged elsewhere. 

Using  these  abstracts  as  a  bibliographic  base,  I  have  written  about  100 
pages  of  descriptive  material,  which  it  is  hoped  will  at  least  give  the 
reader  a  start  toward  an  understanding  of  the  many  facets  of  the  gibberellin 
problem.    First,  it  was  felt  necessary  to  deal  rather  thoroughly  with  the 
Bakanae  disease  for  the  following  reasons:     (l)  Only  by  a  consideration 
of  this  disease  is  it  possible  to  understand  how  the  gibberellin  problem 
came  into  being;  (2)  gibberellin-producing  strains  come  almost  exclusively 
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from  rice  plants  with  Bakanae  disease;  and  (3)  the  disease  has  been  of 
considerable  economic  importance  in  the  past,  and  could  be  again  unless 
proper  precautions  are  taken;  moreover,  the  recent  report  of  its  appear- 
ance in  the  United  States  makes  timely  a  review  of  the  condition. 

The  next  section  is  largely  of  historical  interest,  dealing  as  it  does 
with  early  attempts  at  the  isolation  of  the  growth-promoting  principle; 
it  is  intended  to  ensure  that  the  Japanese  be  given  due  credit  for  having 
opened  up  the  field.    Then,  in  turn,  are  discussed  the  assay,  production, 
isolation,  characterization,  and  structure  of  the  gibberellins.  The 
effects  of  gibberellin  on  plants,  animals,  and  microorganisms  are  reviewed 
in  some  detail.    Finally,  some  mention  is  made  of  the  occurrence  of  the 
gibberellins  in  higher  plants  and  of  some  of  the  other  products  of 
Gibberella  fu.iikuroi . 

Enough  work  has  been  done  on  the  gibberellins  to  suggest  that  they  will 
have  considerable  impact  on  both  the  fundamental  and  practical  aspects 
of  plant  science  and  agriculture.    Accordingly,  if  this  book  makes  it 
easier  for  workers  to  enter  this  fascinating  field,  to  work  in  it,  and 
to  publish  their  findings,  it  will  have  served  its  purpose.    It  is  hoped 
that  the  hours  saved  from  literary  drudgery  will  be  spent  in  the  labora- 
tory, in  the  greenhouse,  and  in  the  field,  uncovering  the  many  interesting 
effects  of  gibberellin  yet  to  be  revealed. 


Frank  H.  Stodola 


Peoria,  Illinois 
May,  1958 


ACKNOWLEDGMENTS 


I  wish  to  express  my  sincerest  thanks  to  the  following  who,  even  at  the 
expense  of  their  own  work,  graciously  supplied  translations,  reprints, 
photostats,  and  technical,  historical  and  bibliographic  information: 
Dr.  P.  W.  Brian,  Akers  Research  Laboratories,  Imperial  Chemical  Industries, 
Limited;  Dr.  T.  Hayashi,  National  Institute  of  Agricultural  Sciences; 
Professors  Anton  Lang  and  B.  0.  Phinney,  Department  of  Botany,  University 
of  California,  Los  Angeles;  Dr.  B.  B.  Stowe,  Biological  Laboratories, 
Harvard  University;  Professor  Y.  Sumiki,  Department  of  Agricultural  Chem- 
istry, University  of  Tokyo;  Professor  S.  H.  Wittwer,  Department  of  Horti- 
culture, Michigan  State  University;  and  Professor  T.  Yamaki,  Biological 
Laboratories,  University  of  Tokyo. 

Others  who  have  been  very  helpful  tome  in  many  ways  in  the  preparation  of 
this  book  are  the  following:    Dr.  H.  P.  Allen,  Plant  Protection  Limited; 
Dr.  R.  A.  Acevedo,  Araneta  Institute  of  Agriculture,  Philippines;  Professor 
T.  Asai,  Institute  of  Applied  Microbiology,  University  of  Tokyo;  Professor 
H.  Asuyama,  Faculty  of  Agriculture,  University  of  Tokyo;  Dr.  J.  G.  Atkins, 
Crops  Research  Division,  USDA,  Beaumont,  Texas;  Professor  E.  Baldacci, 
Istituto  di  Patologia  Vegetale,  Universita  di  Milanc;  Miss  Louise  0. 
Bercaw,  USDA  Library,  Washington;  Dr.  Olav  Bjornson,  Nyegaard  and  Co.,  Oslo; 
Dr.  F.  Bugnicourt,  1' Institut^Francois  d1  Oceanie,  Noumea,  New  Caledonia; 
Professor  M.  J.  Bukovac,  Department  of  Horticulture,  Michigan  State  Univer- 
sity; Dr.  C.  E.  Chardon,  Autoridad  de  Tierras  de  Puerto  Rico;  Professor  R. 
Ciferri,  Istituto  ed  Orto  Botanico,  Universita  di  Pavia;  Dr.  W.  C.  Cooper, 
Horticultural  Crops  Research  Branch,  USDA,  Weslaco,  Texas;  Dr.  F.  A.  del 
Prado,  Agricultural  Experiment  Station,  Paramaribo,  Surinam;  Professor  A. 
E.  Dimond,  Connecticut  Agricultural  Experiment  Station,  New  Haven;  Dr.  J. 
0.  Gaskill,  Crops  Research  Division,  USDA,  Fort  Collins,  Colorado; 
Professor  E.  GSumann,  Institut  fur  spezielle  Botanik  der  Eidg.  Technischen 
Hochschuki,  Zurich;  Dr.  Koert  Gerzon,  Eli  Lilly  and  Co.;  J.  F.  Grove,  Akers 
Research  Laboratories,  Imperial  Chemical  Industries,  Limited;  Professor  R. 
Harder,  Pf lanzenphysiologisches  Institut,  GOttingen;  Dr.  J.  C.  Hopkins, 
Commonwealth  Mycological  Institute,  Kew;  Professor  S.  Imamura,  Laboratory 
of  Applied  Botany,  Kyoto  University;  Professor  J.  Kato,  Department  of 
Botany,  Kyoto  University;  Dr.  M.  Konishi,  Laboratory  of  Applied  Botany, 
Kyoto  University;  Dr.  F.  J.  Kribben,  Biologisches  Forschungsinstitut, 
Limburg;  Dr.  D.  B.  Krishna  Rao,  Indian  Council  of  Agricultural  Research, 
New  Delhi;  Professor  F.  Laibach,  Biologisches  Forschungsinstitut,  Limburg; 
Dr.  Curt  Leben,  Eli  Lilly  and  Co.,  Professor  R.  S.  Lindstrom,  Department 
of  Horticulture,  Michigan  State  University;  Professor  J.  L.  Liverman, 
Texas  Agricultural  Experiment  Station,  College  Station;  Dr.  J.  Lodder, 
Delft;  Professor  F.  Lona,  Istituto  ed  Arto  Botanico,  Universita  di  Parma; 
Dr.  J.  MacMillan,  Akers  Research  Laboratories,  Imperial  Chemical  Industries, 
Limited;  Dr.  P.  C.  Marth,  Plant  Industry  Station,  USDA,  Beltsville;  Drs.  L. 
M.  Massey  and  J.  E.  Mitchell,  Chemical  Corps  Biological  Laboratories,  Camp 
Detrick;  A.  Neelameghan,  Antibiotics  Research  Centre,  Pimpri,  India;  Dr.  J. 
van  Overbeek,  Shell  Development  Company,  Modesto,  California;  Dr.  E.  PfnUr, 


viii 


Forstliche  Forschungsanstalt,  Mtinchen;  Dr.  L.  Rappaport,  Department  of 
Vegetable  Crops,  University  of  California,  Davis;  Dr.  H.  F.  Raux,  Biblio- 
^theque  Nationale,  Paris;  Dr.  J.  W.  Rothrock,  Merck,  Sharpe  and  Dohme 
Research  Laboratories;  Professor  K.  Sakaguchi,  Department  of  Agricultural 
Chemistry,  University  of  Tokyo;  Dr.  N.  J.  Scully,  Argonne  National  Labora- 
tory; Dr.  E.  Shikata,  Botanical  Institute,  Hokkaido  University;  Dr.  S. 
Shimada,  Shiga  Agricultural  Experiment  Station,  Kusatu;  Dr.  Osamu  Shimizu, 
Division  of  Orientalia,  Library  of  Congress;  Morito  Shimoyaroa,  Nogano  Agri- 
cultural Experiment  Station;  Professor  W.  C.  Snyder,  Division  of  Plant 
Pathology,  University  of  California,  Berkeley;  Dr.E.  C.  Tullis,  Biological 
Warfare  Laboratories,  Fort  Detrick;  Dr.  G.  Verde jo,  Instituto  de  Aclima- 
tacion,  Almeria,  Spain;  Dr.  S.  Wakaki,Kyowa  Fermentation  Industry  Co.,  Ltd., 
Tokyo;  and  Dr.  R.  J.  Weaver,  Department  of  Viticulture,  University  of 
California,  Davis. 

Finally  thanks  are  due  to  many  of  my  associates:    Mr.  Henry  Sasame,  for 
Japanese  translations  and  a  better  understanding  of  a  great  country  and  its 
people;  Miss  Marie  Gould,  for  whom  no  library  problem  proved  too  difficult; 
Dr.  W.  D.  Maclay,  Dr.  R.  W.  Jackson,  and  Miss  Myrtle  Mohagen  for  interest 
and  encouragement;  Miss  Virginia  Mae  Thomas,  Mrs.  Verna  J.  Bryan,  Miss 
Catherine  Sevier,  Miss  Lola  McMaster,  and  Mrs.  Freda  Kimberley,  for  assis- 
tance in  the  preparation  of  the  manuscript;  and  Miss  Mary  R.  Mlakus,  whose 
careful  typing  lessened  the  burden  of  proofreading,  shared  with  me  by 
Mr.  E.  S.  Sharpe. 


Frank  H.  Stodola 


CONTENTS 


PART  ONE 

Chapter  Page 

I.         The  Bakanae  Disease   1 

1.  The  Nature  and  Distribution  of  the  Disease   1 

2.  The  Organism  in  Relation  to  the  Disease   10 

a.  Proof  of  Pathogenicity   10 

b.  Assignment  of  Taxonomic  Position    11 

c.  Alternate  Hosts   lh 

d.  Variation  in  Pathogenicity    lh 

e.  Resistivity  of  the  Fungus   15 

3.  Modes  of  Infection   16 

h.    Effect  of  Environmental  Conditions    16 

5.  Varietal  Resistance  in  Rice   18 

6.  Losses  and  Control   19 

7.  Chronological  List  of  Publications   21 

II.         The  Organism:    Morphology,  Cultural  Characteristics, 
Physiology  and  Taxonomy  of  Gibberella  fujikuroi 

(Fusarium  moniliforme)    hi 

III.         The  Growth-Promoting  Principle  and 

Early  Work  on  its  Isolation   52 

IV.         Assay  Methods   56 

V.         Production  of  the  Gibberellins   58 

VI.         Isolation  and  Characterization 

of  the  Pure  Gibberellins   6l 

VII.         Structure  Studies  on  the  Gibberellins   68 

VIII.         The  Effects  of  the  Gibberellins  on  Plants   71 

1.  Increased  Vegetative  Growth   71 

a.  Stem  Elongation   71 

b.  Alteration  of  Leaf  Size  and  Shape   72 

c.  Root  Growth   72 

d.  Weight  Changes   73 

e.  Effect  on  Metabolism  and 

Plant  Constituents   73 

2.  Reversal  of  Dwarf  Habit   7^ 

ix 


X 


Chapter  Page 

VIII.  3.    Induction  of  Flowering   74 

k.    Effect  on  Fruiting   77 

5.  Effect  on  Seed  Germination   77 

6.  Effect  on  Dormancy  of  Vegetative  Organs   77 

7.  Other  Effects   77 

8.  Reports  on  the  Treatment  of 

Higher  Plants  with  the  Gibberellins  ,   79 

9.  Chronological  List  of  Papers   85 

IX.         The  Effects  of  the  Gibberellins  on  Animals   10  3 

X.         The    Effects  of  the  Gibberellins  on  Microorganisms   10k 

XI.         The  Occurrence  of  the  Gibberellins  in  Higher  Plants   105 

XII.         The  Fusaric  Acids   108 

XIII.         Other  Products  of  Gibberella  fujikuroi    .    110 

XIV.         Miscellaneous   Ill 

1.  Translation  of  Kurosawa's  1926  Paper    Ill 

2.  List  of  Papers  in  University  of  Tokyo  Series   129 

3.  List  of  Papers  in  Michigan  State 

University  Series   133 

k.    List  of  Papers  in  I.C.I.  Chemistry  Series   13^ 

5.  List  of  Articles  on  Gibberellin  in  Popular 

Magazines  and  Trade  Journals    135 

6.  Typical  Newspaper  Accounts    137 

7.  Typical  Advertisements   138 


PART  TWO 


Abstracts 


CHAPTER  I 


THE  BAKANAE  DISEASE 


The  manner  in  which  the  gibberellins  came  to  be  discovered  is  a  fasci- 
nating story  which,  so  far  as  written  records  go,  had  its  beginning  well 
over  a  century  ago.    The  principal  characters  in  the  order  of  their 
appearance  were  farmers,  plant  pathologists,  mycologists,  chemists,  en- 
gineers, botanists,  and  plant  physiologists;  the  chief  motivating  forces 
were  hunger,  which  impelled  a  study  of  the  "Bakanae"  disease  of  rice, 
and  scientific  curiosity,  which  prompted  a  closer  examination  of  an  odd 
symptom  of  the  disease.    It  is  the  purpose  of  this  book  to  present  the 
many  ramifications  of  this  development  in  as  succinct  and  well- 
documented  a  form  as  possible.    Since  it  was  the  bakanae  disease  which 
put  investigators  on  the  trail  of  the  gibberellins,  this  subject  will  be 
considered  first  under  the  headings  (l)  The  Nature  and  Distribution  of 
the  Disease,  (2)  The  Organism  in  Relation  to  the  Disease,  (3)  Modes  of 
Infection,  (4)  Effect  of  Environmental  Conditions  on  the  Disease,  (5) 
Varietal  Resistance  in  Rice,  and  (6)  Losses  and  Control. 


Orient  hunger  is  ever-present  for  the  masses,  and  in  the  past  famines 
were  frequent  and  catastrophic,  as  many  as  9  million  people  having  died 
in  China  as  the  result  of  a  single  crop  failure  in  1877-1878.    Even  in 
modern  times,  with  improved  transportation,  the  menace  remains. 

The  great  bulwark  against  this  constant  threat  of  disaster  is  rice. 
Every  means  devisable  is  employed  to  ensure  its  constant  supply;  every 
cause  of  rice  destruction  becomes  the  object  of  intense  study.    Among  the 
most,  serious  of  these  causes  are  the  fungal  diseases.    Long  known  and  much 
feared,  there  was  little  that  could  intelligently  be  done  toward  prevent- 
ing such  diseases  until  the  late  19th  century  when  phytopathology  had 
reached  a  stage  where  the  casual  agents  could  be  recognized.    Such  was  the 
case  with  the  so-called  "Bakanae"  disease,  claimed  by  some  to  be  second 
only  to  the  dreaded  "blast"  in  destructive  power. 

To  properly  understand  the  place  of  the  bakanae  disease  in  the  history, 
economy,  and  scientific  progress  of  Japan,  it  is  necessary  to  examine  the 
early  development  of  plant  pathology  in  that  country.    This  has  been 


sketched  briefly  by  Shirai  (1918,  £2),  Lee  (1919,  2J6),  and  Ideta  (1925, 
1930,  165J. 


After  the  opening  of  their  country  in  1866,  the  Japanese  went  to  great 
lengths  in  introducing  European  civilization,  one  of  the  steps  taken  being 
the  invitation  of  eminent  professors  from  Europe  and  America  to  teach  in 
Japanese  universities.    One  of  the  scholars  who  came  to  Tokyo  was  a 
Prof.  Hilgendorf  from  Germany,  who,  in  the  course  of  his  lectures  on  botany, 
covered  the  subject  of  plant  diseases.    In  1876  the  Sapporo  Agricultural 
College  was  founded  in  Hokkaido  Prefecture  in  Northern  Japan,  and  the 
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In  the 


following  year  Prof.  W.  P.  Brooks  started  to  give  lectures  there  on  the 
prevention  and  cure  of  plant  diseases.    Among  his  students  was  S.  Hori, 
who  was  to  become  one  of  the  authorities  on  plant  pathology  in  Japan, 
and  who  was  the  first  to  publish  a  scientific  description  of  the  bakanae 
disease . 

In  1878  the  Agricultural  College  of  Komaba,  in  the  vicinity  of  Tokyo,  was 
established,  and  two  years  later  a  special  course  was  offered  called 
"Shokuikwa,"  meaning  "plant  medicine."    In  1882  the  Tokyo  Botanical 
Society  was  organized,  and  five  years  later  there  appeared  the  first  num- 
ber of  the  Tokvo  Botanical  Magazine,  which  was  the  first  periodical  in 
Japan  to  contain  papers  dealing  with  plant  pathology. 

In  1886,  MitsutarS  Shirai  was  appointed  a  teacher  of  plant  pathology  in 
the  Komaba  Agricultural  College  and  later  became  widely  known  for  his 
"Shokubutsu  Biyori  Gaku"  ("Plant  Pathology")  (Vol.  I,  1893;  Vol.  II, 
1894),  which  was  the  first  independent  work  in  Japanese  treating  plant 
diseases  systematically  and  scientifically.    It  was  based  mainly  on 
Sorauer's  "Handbuch  der  Pf lanzenkrankheiten. " 

In  1899,  the  Section  of  Plant  Pathology  was  organized  in  the  Central  Agri- 
cultural Experiment  Station  at  Nishigahara  (near  Tokyo),  with  S.  Hori  as 
head  of  the  mycological  laboratory. 

In  1906,  a  professorial  chair  for  plant  pathology  was  established  in  the 
Agricultural  College  of  Tokyo  Imperial  University.    It  preceded  by  a  year 
the  first  independent  course  in  plant  pathology  in  the  United  States, 
namely  that  given  at  Cornell  University. 

In  1914,  a  monthly  magazine  entitled  "Byochu-gai  Zasshi"  (The  Journal  of 
Plant  Protection)  was  issued  by  U.  Bokura,  a  pathologist  in  the  Section 
of  Plant  Pathology  at  the  Agricultural  Experiment  Station  at  Nishigahara. 
The  articles  in  this  magazine  were  written  exclusively  in  Japanese  and 
covered  the  field  of  both  plant  pathology  and  economic  entomology.  This 
journal  contributed  substantially  to  the  progress  and  distribution  of 
knowledge  concerning  the  plant  diseases  of  Japan. 

In  1916  the  Phytopathological  Society  of  Japan  (Ninon  Shokubutsu  Biyori 
Gakkai)  was  founded  by  a  committee  consisting  of  K.  Miyabe,  M.  Shirai, 
S.  Hori,  E.  Uyeda,  S.  Kusano,  A.  Ideta,  I.  Miyake,  and  M.  Kasai,  with 
N.  Suematsu,  U.  Bokura,  and  T.  Herami  as  business  managers.    This  society 
publishes  the  Annals  of  the  Phytopathological  Society  of  Japan  at  various 
times.    It  is  written  chiefly  in  Japanese  but  has  some  articles  in  English, 
German,  and  other  foreign  languages. 

In  his  1930  article,  Ideta  (165 )  stated  that  the  most  important  labora- 
tories for  plant  pathology  in  Japan  were  those  connected  with  agricultural 
experiment  stations,  and  those  associated  with  universities  and  colleges 
where  agriculture  is  investigated.    In  the  first  class  he  placed  the 
following:    (l)  The  Imperial  Central  Agricultural  Station,  Nishigahara; 
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(2)  Section  of  Agriculture,  Government  Central  Research  Institute,  Formosa; 

(3)  Agricultural  Experiment  Station,  Suigen,  Korea;  (4)  Experiment  Station 
for  Silkculture  at  Nakano  near  Tokyo;  (5)  Experiment  Station  for  Forestry, 
Meguro  near  Tokyo;  (6)  Hokkaido  Agricultural  Experiment  Station,  Sapporo, 
Hokkaido  and  some  of  the  Prefectural  Agricultural  Experiment  Stations.  He 
stated  that  the  Ohara  Institute  for  Agricultural  Research  in  Kurashiki, 
Okayama  Prefecture,  founded  by  a  man  of  wealth,  Mr.  Magosaburo  Ohara,  also 
publishes  excellent  scientific  papers  on  plant  diseases. 

In  the  second  class  Ideta  listed  the  following:    The  laboratories  for 
plant  pathology  in  the  Faculties  of  Agriculture  of  the  Imperial  Universi- 
ties of  Tokyo,  Hokkaido,  Kiyushu,  Kyoto  and  Daihoku;  those  in  the  Agricul- 
tural Colleges  of  Morioka,  Kagoshima,  Tottori,  Miyazaki,  Miye,  Gifu,  and 
other  similar  institutes. 

We  turn  now  from  our  general  survey  of  Japanese  plant  pathology  to  a  con- 
sideration of  the  fungal  diseases  of  rice. 

Although  rice  is  the  most  important  cultivated  plant  in  the  Orient,  it 
appears  that  the  first  study  of  the  fungi  associated  with  rice  was  made  in 
Italy  and  reported  in  1877  by  Cattaneo  (66) .    His  paper,  entitled 
"Contributo  alio  studio  dei  miceti  che  nascono  sulle  pianticelle  di  riso," 
contained  descriptions  of  26  species  of  fungi,  13  of  which  were  new. 
According  to  Ichiro  Miyake  (1910,  297) .  this  work  was  followed  by 
Saccardo's  "Fungi  of  Rice,"  which  corrected  the  errors  of  Cattaneo. 

In  1889  there  appeared  the  monograph  of  von  Thumen  on  "Die  Pilze  der 
Reispf lanze, "  which  gave  descriptions  of  34  organisms  found  on  rice  (496) . 
one  of  them  being  Fusarium  heterosnorum  Nees,  the  organism  later  thought 
by  Hori  to  cause  the  bakanae  disease . 

The  first  study  in  Japan  on  rice  diseases  was  made  by  Prof.  Kozai  in  1893 
in  Kyoto  on  the  "Ishikubyo"  (dwarf)  disease;  in  1896  Prof.  M.  Shirai 
reported  on  the  destructive  blast  disease  (Miyake,  1910,  297) . 

In  1909  Miyake  published  in  Japanese  a  list  of  the  fungi  parasitic  on 
rice,  in  which  28  new  species  were  reported  (296) ♦    This  was  followed  in 
1910  by  his  long  paper  in  German  on  the  same  subject  (297) . 

With  this  rapid  survey  of  the  institutions,  men  and  publications  that 
figured  in  the  early  development  of  Japanese  plant  pathology  in  general, 
and  in  the  investigation  of  rice  diseases  in  particular,  we  are  now  in  a 
position  to  undertake  a  consideration  of  the  bakanae  disease,  with  some 
appreciation  of  its  place  in  this  framework. 

The  first  scientific  description  of  the  bakanae  disease  was  that  of 
Shotaro  Hori  in  1898  (154) .  based  on  his  work  at  the  Central  Agricultural 
Experiment  Station  at  Nishigahara,  near  Tokyo.    The  paper  was  entitled 
"Some  Observations  on  'Bakanae1  Disease  of  the  Rice  Plant,"  and  in  it 
Hori  definitely  associated  a  fungus  with  the  disease. 


The  examination  of  Hori's  paper  is  test  begun  by  a  consideration  of  the 
many  colloquial  names  for  the  bakanae  (foolish  seedling)  disease,  a  name 
apparently  first  used  in  the  scientific  literature  by  Hori.    The  problem 
of  translating  the  colloquial  names  for  the  disease  is  an  interesting 
though  difficult  one,  involving  as  it  does  an  intimate  knowledge  of  both 
Japanese  and  English,  as  well  as  an  understanding  of  the  disease  and  the 
psychology  of  the  Japanese  rice  farmer.    Fortunately,  it  has  been  possi- 
ble to  interest  Dr.  Osamu  Shimizu,  Head  of  the  Japanese  Section  of  the 
Division  of  Orientalia,  The  Library  of  Congress,  in  this  endeavor,  and 
the  names  in  the  following  paragraphs  were  kindly  supplied  by  him  in 
November  1957. 

In  addition  to  the  term  "bakanae,"  the  following  names  were  given  by  Hori 
in  his  1898  paper:    "otokonae"  (male  seedling);  "saginae"  (heron  seed- 
ling); "ahonae"  (silly  seedling);  and  "yarikatsugi"  (spear-bearer). 

The  most  characteristic  feature  of  the  bakanae  disease  is,  of  course,  the 
development  of  unusually  long  stems,  which  is  referred  to  as  the  bakanae 
effect  or  phenomenon.    This  and  other  recognizable  symptoms  were  described 
by  Hori  in  his  1898  paper.    They  can  be  summarized  as  follows: 

Bakanae  seedlings  are  found  in  both  "wet"  and  "dry"  rice.    At  the  begin- 
ning of  the  sprouting  no  symptoms  are  observed.    After  about  30  days 
symptoms  appear,  the  plants  being  about  3-4  inches  tall  at  that  time. 
The  stems  and  leaves  generally  become  longer,  and  leaves  are  pale  yellow- 
green.    The  affected  seedlings  are  taller  than  normal  ones  and  are  easily 
recognized  in  the  seedbed.    Severely  affected  plants  have  only  2-3  leaves, 
and  the  lower  leaves  in  particular  are  longer  and  thinner  than  usual.  In 
slightly  affected  plants,  the  first  three  or  four  leaves  are  thinner, 
longer  and  pale  green,  while  the  leaves  which  appear  later  are  normal  and 
green.    The  growth  of  the  roots  is  retarded  and  the  number  of  roots  con- 
siderably less.    When  slightly  affected  seedlings  are  transplanted  to  the 
rice  field,  the  plants  recover  and  tillering  is  normal;  with  severely 
affected  ones  there  is  no  tillering,  and  the  stems  and  leaves  become 
thinner  and  longer,  and  the  leaves  grow  horizontally  to  make  a  90°  angle 
with  the  stem.    The  lower  part  of  the  stem  under  the  water  becomes  brown- 
black.    This  coloration  also  extends  above  the  water,  and  adventitious 
roots  grow  from  the  nodes  above  the  colored  part.    In  severely  affected 
plants  these  roots  are  produced  one  foot  above  the  water.    About  the  middle 
of  September,  from  the  nodes  where  the  adventitious  roots  appear,  a  white, 
cottony  fungus  forms,  which  later  on  becomes  pale  pink.    Slightly  affected 
plants  survive  until  heading,  the  panicles  emerge  a  few  days  earlier  than 
normal,  have  fewer  spike lets,  and  the  size  of  the  panicle  is  smaller. 
Severely  affected  plants  usually  die  before  heading.    When  they  do  survive 
to  heading,  the  panicles  are  sterile.    In  Hori*s  paper  there  is  a  plate 
showing  the  development  of  the  fungus  in  various  parts  of  the  rice  plant. 

In  his  book  "Lectures  on  Plant  Diseases,"  published  in  1903  (155).  Hori 
gives  a  more  detailed  account  of  the  symptoms  of  the  bakanae  disease.  He 
also  makes  a  historical  note  of  considerable  interest  when  he  refers  to 
a  brief  account  of  the  disease,  which  appeared  in  1828  in  a  book  by 


Konishi  entitled  "Nogyo-yowa"  ("Agricultural  Reminiscences")  (206) .  From 
Prof.  T.  Yamaki  of  the  Biological  Institute,  University  of  Tokyo  (at  the 
time  at  Harvard),  it  was  learned  that  a  reprint  of  Konishi 's  book  appeared 
in  Nippon  Keizai  Taiten  (Great  Series  of  Japanese  Economics  Classics),  to 
be  found  in  the  library  of  the  Harvard-Yenching  Institute  at  Harvard  Uni- 
versity.   In  the  Nogyo-yowa  are  related  the  experiences  of  T5emon 
Atsuyoshi  Konishi,  a  semiliterate  farmer  who  recounted  his  practical 
knowledge  to  Atsuzane  Hirata.    This  information  was  first  recorded  in  1809, 
later  revised  and  finally  published  in  Tokyo  in  1828.    Konishi' s  explana- 
tion of  the  cause  of  the  disease  was  based  on  the  "in-yo"  philosophy,  in 
which  a  balance  of  positive  and  negative  factors  is  assumed.     In  the  book 
the  disease  is  referred  to  as  "shiinanae,"  which  means  "empty-fruited 
(sterile)  seedling." 

In  the  1903  book,  Hori  expanded  his  list  of  names  and  indicated  the  pre- 
fecture in  which  each  was  used: 

soraenae  noodle  seedling  Shimane,  Fukushima 

oyakata  boss  Chiba 

otokonae  male  seedling  Ishikawa,  Miyagi,  Akita,  Shimane, 

Shizuoka,  Niigata 

onnonae  female  seedling  Niigata 

yar  ikatsugi  spear-bearer  Mie 

yarinae  spear  seedling  Miyagi 

ahonae  silly  seedling  Shiga 

naganae  long  seed  ling  Osaka 

bakaine  foolish  rice  Miyagi 

sasanae  bamboo  seedling  Mie 

yurei  ghost  seedling  Shimane 

bakanae.,  foolish  seedling  Tokyo,  Aichi 


Further  descriptions  of  the  symptoms  appeared  in  Hori's  papers  dealing  with 
the  damage  caused  by  the  bakanae  disease  (1906,  136:  1907,  157.  158j  see 
also  139  and  160).    Still  others,  most  of  them  based  on  Hori's  observations, 
are  to  be  found  in  the  following:    Ideta  (1911,  162;  1923,  161);  Bokura 
(1912,  28);  Seto  (1928,  4J38,  4Q9J;  Takahashi  (1929,  472);  Hara  (1930,  122): 
Ito  and  Kimura  (1931,  172);  Shimada  (1932,  ^26,  4J>2);  and  Seto  (1935,  420). 

In  Ito  and  Kimura 's  lengthy  monograph  (172 )  additional  names  for  the  bakanae 
disease  are  given.    They  are:     (l)  "kuse,"  which  in  the  dialects  of 
Kanagawa  and  Nagano  Prefectures  means  "odd";  (2)  "takanae" '(tall  seedling); 
(3)  "bokenae"  (senile  seedling);  (4)  "bikkuri"  (surprise);  and  (5)  "shoi- 
shoi"  (the  meaning  of  this  term  could  not  be  determined). 

The  nature  of  the  disease  in  Formosa  was  described  by  Sawada  (1912,  396) r 
Fujikuro  (1916,  100.  101 )  (Fujikuro  gives  two  Chinese  names  for  the  bakanae 
disease  used  in  Formosa;  they  can  be  translated  as  the  "raised-flag"  dis- 
ease and  "boss  of  rice"),  and  Sawada  (1919,  128.) .    The  most  detailed 
description  of  the  bakanae  disease  symptoms  in  the  literature  appeared  in 
Kurosawa's  paper  (pp.  238-44)  entitled  "On  the  Symptoms  and  Causal  Fungus 
of  the  'Bakanae'  disease  of  Rice  Plants,"  which  was  published  in  1928  in 
the  Transactions  of  the  Natural  History  Society  of  Formosa  (212) . 
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The  first  report  of  the  disease  outside  of  Japan  and  Formosa  was  that  of 
McRae,  who  in  1928  briefly  described  a  condition  in  India  which  resembled 
the  bakanae  disease  insofar  as  lack  of  grain  formation  was  concerned 
(267) .    Two  years  later  Sundararaman  established  with  certainty  the  oc- 
currence of  the  disease  in  that  country  and  gave  "foot-rot"  as  its  name 
(461;  see  also  462) .    In  1931,  Thomas  (497)  described  in  detail  the  symp- 
toms of  the  disease  in  India;  his  account  is  given  here  in  full: 

1.  When  the  disease  occurs  in  the  nursery,  the  affected  seedlings 
grow  pale  and  thin,  subsequently  dying  out.    Some  which  survive 
the  nursery  stage,  die  out  on  transplantation.    Such  seedlings 
do  not  die  in  patches  but  are  distributed  throughout  the  beds. 

2.  In  a  grown  up  crop,  the  most  characteristic  external  symptom  is 
the  appearance  here  and  there  of  tall  lanky  tillers  which  come 
into  'shot  blade1  earlier  than  the  rest  of  the  crop,  but  bear- 
ing pale  green  flags  which  shoot  up  conspicuously  above  the 
general  level  of  the  crop  (Fig.  2).    The  average  of  32  random 
measurements  of  the  heights  of  normal  plants  worked  at  2  feet 

6  inches,  while  that  of  diseased  plants  was  3  feet  3  inches. 
Viewed  from  a  distance  on  a  bright  sunny  day,  such  pale  flags 
mar  the  uniform  level  of  a  platform  of  green  leaf  tips.  There 
is  a  corresponding  emergence  of  the  culms  of  the  affected  plants 
from  their  sheaths  revealing  the  base  of  the  internodes.  Even 
the  most  experienced  agriculturist  would  at  first  sight  take  the 
occurrence  of  stray  plants  of  such  abnormal  development  to  be  the 
result  of  an  admixture  of  seed  of  a  short  duration  variety—a 
feature  not  uncommon  in  the  average  ryots'  fields.    The  abnormal 
elongation  of  infected  tillers  appears  to  be  due  to  an  acceler- 
ated growth  at  the  expense  of  lateral  development  and  a  premature 
effort  on  the  part  of  the  plant  to  reproduce  itself.    But  plants 
which  show  this  symptom  invariably  show  fungus  attack  at  the 
collar  region  and  die  within  a  period  of  two  to  six  days. 

3.  As  a  rule,  the  leaves  of  infected  plants  dry  up  one  after  the 
other  from  below,  their  margins  first  turning  brown,  while  a 
long  strip  along  both  sides  of  the  midrib  still  remains  green. 
Eventually  this  green  area  also  turns  brown  when  the  leaf  curls 
and  droops. 

4.  Another  symptom  associated  with  the  disease  is  the  development  of 
adventitious  roots  from  the  first,  second  and  sometimes  the  third 
node  above  the  ground  level.    The  first  node  above  the  collar, 
whether  partially  or  wholly  enclosed  within  its  sheath  exhibits 
well-developed  roots  ranging  in  length  from  j  to  3  inches,  while 
the  node  above  it  though  completely  enclosed  shows  (on  removal 

of  the  sheath)  either  a  few  developed  roots  or  early  signs  of 
such  development  (Figs.  2,  4  and  5).  The  extent  of  growth  of 
these  adventitious  roots  depends  on  the  distance  to  which  the 
mycelial  growth  within  the  culm  has  progressed  upwards. 
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5.  On  splitting  open  the  culm  of  an  infected  tiller,  there  is  a 
distinct  brown  discoloration  of  the  spongy  tissue  of  the  nodu- 
lar region  (Fig.  5)  confined  in  early  cases  of  attack  to  the 
lowest  root-bearing  nodes  but  visible  in  advanced  stages  at  the 
upper  one  or  two  nodes  as  well.    In  the  latter  case,  long  be- 
fore the  death  of  the  tiller  the  fungus  growth  is  found  to 
spread  through  the  hollow  of  the  lowest  internode.    Though  the 
root-bearing  nodes  are  discoloured  within,  the  underground  root 
system  remains  intact,  showing  the  healthy  white  colour. 

6.  Some  plants  which  have  developed  the  symptoms  described  above 
show  externally  a  white  or  pink  bloom  of  fungus  growth  at  the 
lowest  one  or  two  nodes.    This  bloom  is  often  conspicuous  on 
the  dead  sheaths.    When  the  plants  are  dead,  the  bloom  extends 
upwards  along  the  sheath  up  to  a  distance  of  four  inches  above 
the  collar.    If  the  dead  plants  are  left  in  the  field  suffi- 
ciently long,  the  fungus  growth  on  the  sheath  develops  into  a 
pink  incrustation  which  consists  of  a  thick  matting  of  mycelium 
bearing  myriads  of  conidia  (spores).    When  irrigation  water 
stands  at  a  high  level,  the  portion  of  the  sheath  under  water 
does  not  show  the  white  bloom,  but  when  the  field  gets  drained, 
the  bloom  is  evident  down  to  the  ground  level.    Dead  plants 
when  pulled  out,  snap  at  the  collar,  leaving  the  root  system 
behind . 

7.  While  approaching  the  flowering  stage,  some  well  developed 
plants  show  one  or  two  late-developed  side  tillers  infected  by 
the  disease  while  the  remaining  tillers  are  apparently  healthy. 
In  such  cases,  the  disease  is  not  known  to  spread  to  the  whole 
plant. 

Other  references  to  the  disease  in  India  are  the  following:  Hedayetullah 
(1937,  1^2);  Saha  (1945,  222);  Anon.  (1948,  iQ). 

Whether  the  bakanae  disease  has  been  reported  from  Korea  remains  uncer- 
tain.   Kurosawa  (1928,  212)  mentions  that  Nakata  and  Takimoto  list 
Lisea  fu.iikuroi  in  their  "Catalogue  of  Diseases  of  Cultivated  Plants  in 
Korea,"  published  in  1928,  which  unfortunately  has  not  been  available 
for  consultation. 

In  1930  Martyn  (1930,  272;  see  also  278-283)  reported  the  appearance  in 
British  Guiana  of  a  disease  known  there  as  "Man  Rice,"  which  had  features 
in  common  with  the  bakanae  disease  in  Japan.    In  one  of  his  papers  (279) 
Martyn  states  that  "most  of  the  plants  affected  with  fMan  Rice1  die  early, 
and  in  others  either  no  flowering  heads  form,  or  those  which  do  are 
poorly  developed  and  do  not  open,  from  which  peculiarity  the  disease  gets 
its  name."    Presumably,  then,  the  word  "man"  is  used  by  Martyn  in  the 
sense  of  "male,"  as  is  the  case  with  the  Japanese  name  "otokonae"  (male 
seedling).    Judging  from  this,  Peiris  (1951,  355)  would  appear  to  be  in 
error  when  he  says  "The  abnormal  height  of  infected  tillers  is  responsi- 
ble for  the  term  'Man  Rice1  given  to  paddy  affected  by  this  disease  in 
British  Guiana  (Martyn  1930)." 
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By  1930  it  had  become  clear  that  in  some  cases,  rice  plants  infected  with 
the  bakanae  organism  could  show  stunted  growth  instead  of  the  usual 
elongation  (Kurosawa,  1930,  215) .    This  effect  was  described  in  1931  by 
Hemmi,  Seto,  and  Ikeya  (142;  see  also  143)  as  follows: 

Rice  seedlings  germinated  from  infected  seeds  of  a  healthy 
appearance  have  a  tendency  to  show  symptoms  characteristic  of 
the  "Bakanae"  disease,  namely  an  overgrowth  of  the  aerial  parts 
of  the  seedlings.    In  contradiction  to  this  rice  seedlings 
issuing  from  the  infected  seeds  of  a  reddish  appearance  seemed 
to  show  the  symptoms  of  checked  growth.    From  these  facts  the 
writers  came  to  the  conclusion  that  Lisea  Fujikuroi  Sawada,  the 
causal  fungus  of  the  "Bakanae"  disease  of  rice,  is  able  to 
cause  not  only  overgrowth  symptoms,  but  also  if  badly  infected 
seeds  are  used,  is  able  in  some  cases  to  check  the  normal  growth 
of  seedlings  as,  in  the  case  of  the  attack  of  Gibberella 
Saubinettii  (Mont.)  Sacc. 

The  picture  was  further  complicated  by  the  fact  that  some  plants  infected 
with  the  bakanae  organism  appeared  to  be  normal.    A  number  of  papers  on 
these  so-called  bakanae  "carriers"  were  written  by  Seto  (1932,  412;  1933, 
414.  417:  1934,  1935,  42Q),  and  by  Hemmi  (1937,  14_5_).    In  the  late 

1930 's  Nisikado  and  Kimura  undertook  a  study  of  the  occurrence  and  dis- 
tribution of  the  fungus  in  the  rice  plant  in  the  early  stages  of  the 
disease,  intended  to  supply  information  on  the  disposal  of  infected  rice 
straw  as  a  means  of  disease  eradication  (1939,  221,  22Ai  1941,  221)  >  In 
1940,  Imura  published  a  paper  entitled  "On  the  Angles  Between  Blades  and 
Culms  in  Rice  Seedlings  Showing  Overgrowth  Caused  by  Gibberella 
fu.iikuroi"  (168). 

Takasugi  in  1934  (481)  reported  that  Gibberella  fu.iikuroi  (Saw.)  Wollenw. 
had  been  isolated  from  rice  in  Manchuria.    No  mention  was  made,  however, 
of  disease  symptoms . 

Wei,  in  an  article  published  in  1934  on  the  rice  diseases  of  China  (532) . 
discussed  the  terminology  of  the  disease.    He  states  that  the  term 
"ba-ka,"  (which  to  the  Japanese  means  "foolish")  means  "horse  and  mule" 
to  the  Chinese,  and  hence  is  senseless  as  the  name  for  the  disease.  Wei 
remarks  that  the  farmers  of  Soochow  use  the  designation  "white  stalk" 
disease,  which  to  them  indicates  the  nature  of  the  disease.  Apparently 
the  disease  could  be  found  anywhere  in  Chekiang  and  regions  south  of  the 
Yangtze  River.    For  further  distribution  in  China  see  Chiu  (1939,  72), 
who  found  it  in  various  localities  along  the  same  river. 

In  1934  Reyes  (381;  see  also  382-286)  reported  that  four  years  previously, 
in  Rizal  Province,  Luzon,  Philippines,  a  fungus  disease  was  observed 
which  attacked  rice  plants  under  lowland  conditions,  causing  foot-rot  and 
wilt  (see  also  Camus,  1935,  61).    The  disease  was  known  in  some  regions 
as  "lawis"  or  "palay  lalake." 


In  1938  Elisei  (9_Z)  stated  that  he  was  the  first  to  observe  in  Italy  a 
condition  which  resembled  the  bakanae  disease.    This  claim,  however,  was 
questioned  by  Baldacci  in  1946  (£Z)>  who  concluded  on  the  basis  of  his 
investigations  that  "It  ensues  that  this  fungus  was  already  reported  in 
Italy  on  rice  by  Cattaneo  in  1877  under  the  name  F.  heterosnorum  Nees. 
It  is  to  be  noted  that  also  in  Japan,  where  this  fungus  has  long  been 
studied,  this  incorrect  name  was  maintained  until  1931."    An  examina- 
tion of  Cattaneo' s  paper  (66),  however,  discloses  no  description  of  dis- 
ease symptoms,  so  presumably  Elisei  deserves  credit  for  the  first  report 
on  the  Italian  variant  of  the  disease. 

Other  reports  on  the  nature  of  the  bakanae  disease  as  it  appears  in  Italy 
are  the  following:    Chiapelli  (1938,  20);  Baldacci  (1946,  21);  Togliani 
(1951,  £10;  1952,  2M1);  and  Casati  (1952,  61). 

In  1939  Bugnicourt  (5_2)  stated  briefly  that  Fusarium  moniliforme  is  found 
on  rice  in  Indochina.    Three  years  later  he  published  a  detailed  paper 
(53)  on  the  disease  in  that  country,  where  the  condition  is  known  by  the 
names  of  "lua  von"  and  "lua  gon." 

According  to  Saha  (1945,  222.)  and  Moreau  (1946,  £28)  the  bakanae  disease 
is  to  be  found  in  Madagascar.    However,  if  these  statements  are  based  on 
the  reports  of  Bouriquet  (1934,  AlJ  1937,  ^2)  they  would  appear  to  be 
without  much  foundation. 

The  appearance  of  a  rice  disease  in  Trinidad  and  Tobago,  similar  to  the 
one  in  British  Guiana,  was  recorded  by  Leach  in  1946  (234) . 

Moreau  in  1946  (298)  reported  the  occurrence  of  the  disease  in  the 
Cameroons  in  West  Central  Africa. 

In  1951,  Peiris  published  on  the  bakanae  disease  in  Ceylon  and  discussed 
the  symptoms  (355 ) .    There  the  disease  is  known  by  the  name  of  "wanda 
peedema,"  which  means  "sterile  ripening." 

Wallace  and  Wallace  (1953,  5_2£;  see  also  5_25_  and  5J!6)  reported  in 
Mvcological  Papers  (Kew)  that  the  bakanae  disease  (foot-rot)  had  been 
observed  in  Tanganyika  in  East  Central  Africa. 

Resplandy  et  al.  (1954,  378) .  in  a  list  of  fungi  parasitic  to  cultivated 
plants,  record  that  the  "giantism"  disease  appears  in  the  Ivory  Coast  in 
West  Central  Africa. 

Del  Prado  (1955,  82)  has  written  a  short  paper  on  "Three  New  Rice  Diseases 
in  Suriname,"  one  of  which  is  "footrot  and  bakanae  disease."    This  is  the 
only  report  of  the  appearance  of  this  condition  in  Dutch  Guiana. 

Atkins  in  1957  (22j  has  been  the  only  investigator  to  record  the  occurrence 
of  the  bakanae  disease  in  the  United  States. 


In  summary  it  can  be  stated  with  reasonable  certainty  that  the  bakanae 
disease,  or  some  variant  of  it,  has  been  observed  in  the  following 
countries : 


Japan  (1898,  154) 


Trinidad  and  Tobago  (British  West 
Indies)  (1946,  234) 


Formosa  (1912,  396) 
India  (1928,  267) 


Cameroons  (West  Central  Africa) 

(1946,  £28) 
Ceylon  (1951,  355) 
Tanganyika  (East  Central  Africa) 

(1953,  2U) 


British  Guiana  (1930,  278) 
China  (1934,  532) 


Philippines  (1934,  381) 
Italy  (1938,  22) 


Ivory  Coast  (West  Central  Africa) 


Indochina  (1939,  £2,  5JL) 


(1954,  128) 
Dutch  Guiana  (1955,  82) 
United  States  (1957,  22) 


Other  articles  of  possible  interest  on  the  nature  of  the  bakanae  disease 
are  the  following:    Sawada  (1931,  4Ql);  Heromi  (1933,  2AL);  Vorhees  (1933, 
521):  Wood  (1933,  152);  Hemmi  (1937,  14J3) ;  Hemmi  and  Aoyagi  (1941,  149): 
Mostafa  and  Nairn  (Nature  16£,  575-6  (1948));  Baldacci  (1950,  28;  1952, 
22);  Fujioka  ( 195  2,  "^2)7  Nut  tons  on  (1952,  2£l)>  Moreau  (1953,  299): 
Mostafa  (Nature  174.  86-7  (1954));  Moreau  (1955,  1Q0);  Resplandy  (1957, 
379) :  and  Stowe  and  Yamaki  (1957,  449). 


the  work  on  the  bakanae  disease  which  was  described  in  his  1898  paper, 
Hori  clearly  demonstrated  that  he  could  reproduce  all  the  effects  of  the 
disease  by  inoculation  of  germinating  seeds  or  seedlings  with  the  organism 
isolated  from  plants  having  the  bakanae  disease.    His  experiments  are 
described  on  pages  114-16  of  his  paper  (154) . 

Other  workers  have  also  provided  demonstrations  of  the  pathogenicity  of 
the  bakanae  fungus.    Sawada  and  Kurosawa  in  1924  (399)  isolated  the  mold 
from  bakanae  seedlings  and  then  brought  about  the  disease  by  infecting 
germinating  seeds,  roots  of  young  seedlings,  or  flowers  with  the  micro- 
conidia  of  the  pathogen. 

In  1928  Hemmi  and  Seto  (141)  reported  on  work  which  had  as  one  of  its 
objectives  the  determination  of  the  pathogenicity  of  the  fungus  isolated 
from  the  tissues  of  the  foot  of  infected  plants.     Inoculation  experiments, 
using  two  methods,  proved  the  disease  to  be  caused  by  the  fungus  isolated. 
In  the  same  year  Seto  (408.  410:  see  also  420)  described  in  detail  his 
methods  for  proving  pathogenicity. 


2.    The  Organism  in  Relation  to  the  Disease: 


a .    Proof  of  Pathogenicity 


In  the  course  of 
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Similar  work  was  done  by  Ito  and  Kimura  (1931,  172)  who  stated  that  "A 
species  of  Fusarium  was  always  isolated  from  the  seedlings,  culms  and 
grains  affected  by  the  disease  and  its  positive  pathogenicity  to  the 
rice-seedlings  was  proved  by  infection-experiments."    In  1932  Ito  (176) . 
in  the  summary  of  a  monograph  dealing  in  part  with  the  bakanae  disease, 
says  that  "when  the  seeds  smudged  with  the  conidia  or  the  'red  paddy* 
were  sown,  a  severe  outbreak  of  the  disease  was  proved  experimentally." 

Workers  in  other  countries,  such  as  Reyes  (1934,  381) .  Baldacci  (1945, 
26) ,  and  Bugnicourt  (1942,         have  conducted  inoculation  experiments 
with  the  fungus  isolated  locally  and  proved  its  pathogenicity  in  each 
case . 

b .    Assignment  of  Taxonomic  Position 

The  allocation 

of  the  bakanae  fungus  to  its  present  taxonomic  position  has  occupied  the 
attention  of  many  workers,  beginning  with  Hori  (1898,  154)  who  stated 
that  "The  pathogen  of  the  bakanae  disease  is  a  fungus  belonging  to  the 
Class  Phycomvcetes .  the  Family  Tubercularieae .  and  the  Genus  Fusarium; 
its  naming  is  still  under  investigation,  but  at  present  it  appears  to 
be  Fusarium  heterosporum  Nees."    Apparently  Hori  was  in  error  on  three 
points:     (l)    The  Class  designation  should  have  been  Deuteromycetes 
(Fungi  Imperfecti)  and  not  Phycomvcetes.  (2)  Tubercularieae  should  have 
been  Tubercular iaceae .  and  (3)  the  species  name  heterosporum  should  have 
been  monili forme,  as  later  work  disclosed. 

In  his  paper  Hori  gave  a  brief  description  of  the  organism  and  some 
figures  illustrating  it  (Plate  II,  on  an  unnumbered  page  following  p.  119 
of  the  article).    The  description,  like  all  the  others  referred  to  in 
this  section  on  "Assignment  of  Taxonomic  Position,"  will  be  given  later 
in  Chapter  II  "The  Organism:    Morphology,  Cultural  Characteristics, 
Physiology  and  Taxonomy  of  Gibberella  fu.iikuroi  (Fusarium  monili  forme) ." 

The  F.  heterosporum  name  for  the  bakanae  fungus  was  used  by  Hori  in  his 
book  "Lectures  on  Plant  Diseases,"  published  in  1903  (155) :  by  Kawakami 
and  Suzuki  in  their  "List  of  Fungi  on  Cultivated  Plants  in  Formosa" 
(1908,  121);  by  Ideta  in  his  "Handbook  of  Plant  Diseases  in  Japan"  (1911, 
162);  by  Bokura  in  his  book  "Diseases  of  Cultivated  Plants  and  Their 
Treatment"  (1912,  28);  by  Sawada  in  Formosa  Agricultural  Report  No.  63 
(1912,  396) ;  by  Fujikuro  in  "A  List  of  Parasitic  Fungi  on  Cultivated 
Plants  in  Formosa"  (1914,  22);  and  by  Orton  (1931,  344). 

In  1917,  the  perithecial  or  perfect  stage  of  the  organism  was  described 
by  Sawada  in  a  paper  entitled  "Contributions  on  Formosan  Fungi"  (1917, 
397) .    In  this  paper  it  was  pointed  out  that  F.  heterosporum  Nees  caused 
the  "red-fungus"  disease,  and  that  although  this  disease  is  always  found 
or  rice  plants  in  Formosa,  the  fungus  causing  it  is  different  from  the 
bakanae  fungus.    Sawada  therefore  concluded  that  "It  is  doubtful  whether 
the  name  F.  heterosporum  Nees  ought  to  be  applied  to  the  'Bakanae1  fungus, 
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as  was  also  claimed  by  Seto  and  Miyake,  so  I  give  a  new  name  to  this  fun- 
gus with  no  connection  with  F.  heterosporum  Nees.    There  are  twelve  species 
in  the  Lisea  group;  however,  none  of  them  coincides  with  this  fungus,  or 
has  been  found  on  the  rice  plant.    Therefore  I  give  it  a  new  name  after 
Yosaburo  Fujikuro,  who  discovered  and  recognized  it." 

In  1924,  Wineland  (538)  found  the  perithecial  stage  of  an  organism, 
Fusarium  moniliforme.  isolated  about  20  years  earlier  by  Sheldon  (1904, 
423) ;  to  this  perfect  stage  she  gave  the  name  Gibberella  moniliformis 
(Sheldon)  n.  comb. 

Because  of  the  similarities  of  the  Wineland  organism  to  the  bakanae  fungus, 
Ito,  in  a  talk  before  the  Phytopatho logical  Society  of  Japan  in  1929,  sug- 
gested that  the  bakanae  organism  should  be  referred  to  as  Gibberella 
moniliformis  (She Id.)  Wineland,  rather  than  as  Lisea  fu.iikuroi  (170) .  In 
a  later  talk,  he  modified  the  name  again  to  Gibberella  fu.iikuroi  (Sawada) 
Ito  (1930,  171). 

In  the  meantime,  Kurosawa  (1930,  215)  was  carrying  out  an  elaborate  study 
in  which  he  examined  104  strains  of  fungi  isolated  from  rice  plants  with 
bakanae  disease.    All  but  one  of  these  strains  produced  the  overgrowth 
symptom.    On  the  other  hand,  a  number  of  Gibberella  species,  only  one  of 
which  was  isolated  from  rice,  failed  to  give  this  response.    From  this 
work  Kurosawa  concluded  that  Ito  was  in  error  in  considering  the  bakanae 
fungus  to  be  Gibberella  moniliformis .    Accordingly,  Sawada  urged  the 
retention  of  the  name  Lisea  fu.iikuroi. 

In  1931  Ito  and  Kimura,  in  their  monograph  entitled  "Studies  on  the 
'Bakanae'  Disease  of  the  Rice  Plant"  (172),  summarized  their  views  on  the 
subject  as  follows: 

In  the  opinion  of  the  senior  author,  S.  Ito,  the  fungus  seems  to 
be  identical  with  or  only  a  variety  of  Gibberella  moniliformis 
(Sheldon)  Wineland  (=  Fusarium  moniliforme  Sheldon),  having  the 
microconidia  in  chains  or  in  false  heads,  the  macroconidia  mostly 
with  3  septa,  no  chlamydospores ,  and  the  ascospores  with  1  or 
rarely  2  or  3  septa.    He  is  now  engaged  in  a  comparative  study  of 
both  fungi  to  solve  the  problem.    At  any  rate,  the  name  Lisea 
Fu.iikuroi  is  not  acceptable,  recognizing  that  Lisea  is  only  a 
section  of  the  genus  Gibberella.  according  to  the  view  of 
Wollenweber.    In  the  meantime,  the  name  Gibberella  Fu.iikuroi 
(Sawada)  S.  Ito  is  proposed  for  it. 

By  1931,  Wollenweber  in  Germany  had  completed  his  monumental  studies  on 
the  Fusaria,  and  had  published  his  revision  of  the  genus  as  a  monograph 
in  the  Zeitschrift  fur  Paras  it  enkunde  (.15-3-).    In  this  new  classification, 
Wollenweber  designated  the  perfect  stage  of  the  bakanae  organism  as 
Gibberella  fu.iikuroi  (Saw.)  Wr.  and  the  conidial  stage  as  F.  moniliforme 
She  Id. 
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Also  in  1931,  Nisikado  reported  on  some  inoculation  tests  carried  out  in 
the  mycological  laboratories  of  the  Biologischen  Reichsanstalt  ftlr  Land 
und  Forstwirtschaft  at  Berlin-Dahlen  (316:  see  also  317.  318).  Nisikado 
worked  with  the  following  six  strains:    (l)  F.  moniliforme  Sh.  v.  ma jus 
Wr.  et  Rg.  isolated  in  Java  from  sugarcane  with  "Pokkah  boeng"  disease; 
(2)  a  similar  strain  isolated  in  Mexico;  (3)  fi.  moniliformis  (Sh.)  iso- 
lated by  Wine land  from  Illinois  corn;  (4)  a  similar  strain  from  Minneosta 
corn;  (5)  Lisea  fujikuroi  Sawada  isolated  by  Sawada  in  Formosa  from  a  rice 
plant  with  bakanae  disease;  and  (6)  a  similar  strain  isolated  at  Kyoto 
University.    Of  these  strains  the  bakanae  organism  from  Formosa  gave  the 
most  pronounced  overgrowth  of  rice  and  corn  seedlings.    The  Kyoto  and 
Mexican  strains  were  about  equal  in  effect,  and  less  potent  than  the 
Formosan  strain  in  producing  hypertrophy. 

In  this  paper  Nisikado  also  reviewed  carefully  the  morphological  data  in 
the  literature,  and  came  to  the  conclusion  that  Wollenweber  was  right  in 
his  view  that  F.  moniliforme  Sh.  v.  ma jus  Wr.  et  Rg.  is  the  conidial  form 
of  Lisea  fu.iikuroi  Saw.,  which  belongs  to  the  genus  Gibberella  as  Gibber- 
ella  fujikuroi  (Saw.)  Wr.,  not  to  be  confused  with  Gibberella  moniliformis 
(Sh.)  Winel. 

In  a  further  paper  entitled  "Naming  of  the  Organism  Causing  the  Bakanae 
Disease  and  Plants  Affected  by  the  Disease,"  Nisikado  in  1932  (320;  see 
also  319)  reported  that  the  Lisea  fu.iikuroi  Sawada  organism  regularly 
caused  hyperelongation  of  seedlings  of  corn,  barley,  rye,  millet,  and 
sugarcane,  as  well  as  rice.    Occasionally  a  strain  of  Fusarium  moniliforme 
produced  a  slight  acceleration  of  growth. 

In  1933,  Nisikado  and  Matsumoto  in  a  paper  on  "Further  Comparative  Studies 
on  the  Diseases  of  Gramineae  Caused  by  Lisea  fujikuroi  Sawada  and  Gibber- 
ella moniliformis  (Sh.)  Wine land"  (322:  see  also  325)  stated  that  inocula- 
tion tests  showed  that  G.  fu.iikuroi  could  induce  an  abnormal  elongation 
of  the  seedlings  of  millet,  sorghum,  barley,  and  sugarcane.    They  were 
unable  to  confirm  their  earlier  work  which  had  shown  that  a  Mexican  strain 
of  F.  moniliforme  var.  ma  jus  was  equal  to  the  Kyoto  strain  of  G.  fu.iikuroi 
in  pathogenicity  to  rice  and  corn. 

In  1934,  Nisikado,  Matsumoto,  and  Yamauti  reported  the  results  of  a  mor- 
phological comparison  of  the  "foot-rot"  fungus  of  India  with  the  bakanae 
fungus  (329-331) .    They  concluded  that  the  two  fungi  are  one  and  the  same 
species  from  the  morphological  and  phytopathological  points  of  view, 
although  they  show  divergences  in  some  characteristics  on  the  various 
culture  media. 

Nisikado 's  work,  therefore,  substantiated  the  classification  of  the  bakanae 
organism  proposed  by  Wollenweber,  which  persists  to  the  present.    The  ques- 
tion of  the  need  for  further  revision  will  be  considered  later  in  Chapter  II 
"The  Organism:    Morphology,  Cultural  Characteristics,  Physiology,  and 
Taxonomy  of  Gibberella  fu.iikuroi  (Fusarium,  moniliforme)." 


See  also  Nisikado  (323.  327.  328).  Vorhees  (522).  and  Ullstrup  (5U). 
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c .  Alternate  Hosts 

Strictly  speaking, 

the  bakanae  organise  does  not  naturally  infect  any  plant  other  than  rice, 
if  one  uses  as  a  criterion  the  overgrowth  effect.    This  is  an  odd  phenom- 
enon when  it  is  considered  how  many  different  plants  are  attacked  by 
Fusarium  moniliforme .    On  the  other  hand,  artificial  infections  with  the 
bakanae  organism  have  resulted  in  hyper-elongation  in  a  number  of  plants. 
The  first  work  in  this  direction  was  that  of  Ito  and  Kimura  in  1931  (172) . 
who  carried  cut  infection  experiments  with  wheat,  barley,  Indian  corn, 
common  and  foxtail  millets.    Their  results  were  completely  negative  in  all 
plants  except  Indian  corn.    The  following  list,  however,  shows  that  these 
plants  and  others  do  respond  in  such  infection  experiments: 

Corn 

Nisikado  (1931,  316) :  Nisikado  and  Matsumoto  (1932,  319;  1933,  121,  322); 
Nisikado,  Matsumoto,  and  Yamauti  (1933,  323:  1934,  122);  Edwards  (1935, 
9_5_);  de  Haan  (1937,  88);  Nisikado  and  Miyawaki  (1944,  116);  Baldacci  (1945, 
26);  and  Nisikado  and  Nakayama  (1948,  231). 

Wheat 

Nisikado  and  Nakayama  (1948,  HZ)  and  Yoshii  (1943,  588) . 
Barley 

Nisikado  and  Matsumoto  (1932,  119.;  1933,  122);  de  Haan  (1937,  88);  and 
Baldacci  (1945,  26). 

Sugar  Cane 

Nisikado  and  Matsumoto  (1932,  H2;  1933,  322). 
Oats 

de  Haan  (1937,  88). 
Millet 

Nisikado  and  Matsumoto  (1932,  H9_;  1933,  322). 

Sorghum 

Nisikado  and  Matsumoto  (1932,  119_;  1933,  322). 

d .  Variation  in  Pathogenicity 

It  is  well  known 

that  various  isolates  of  plant  pathogens  from  nature  possess  marked  vari- 
ations in  the  nature  of  the  disease  they  induce  in  the  host  plants  on 
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reinfection.    This  has  led  to  the  accumulation  of  an  extensive  litera- 
ture on  pathogenicity,  virulence,  resistance,  aggressiveness,  etc. 

A  number  of  papers  have  appeared  in  which  these  factors  are  discussed  in 
relation  to  the  bakanae  disease.    The  first  work  was  that  of  Kurosawa 
(1928,  213 ) i  who  reported  a  difference  in  the  virulence  of  different 
strains  of  the  bakanae  fungus.    In  a  paper  "On  the  Varying  Reaction  of 
Rice  Seedlings  to  the  'Bakanae1  Disease"  Seto  in  1933  (414)  considered 
these  factors  in  greater  detail.    In  1933  Nisikado,  Matsumoto  and 
Yamauti  (323)  experimented  with  66  strains  of  the  bakanae  fungus  iso- 
lated from  various  localities  in  Japan.    Using  the  increase  in  the  height 
of  corn  as  a  measure  of  pathogenicity,  they  concluded  that  there  was  a 
great  difference  in  pathogenicity  among  the  various  strains  tested.  On 
the  other  hand,  these  authors  (1934,  329)  found  that  the  Indian  foot-rot 
fungus  was  similar  in  pathogenicity  to  the  Japanese  bakanae  fungus. 
Baldacci  (1946,  £7)  noted  that  in  experimental  infections,  the  pathogenic 
action  of  Italian  strains  appeared  to  be  about  average.    In  1937,  Imura 
(167)  reported  a  study  in  which  an  attempt  was  made  to  correlate  alcohol 
production  by  the  bakanae  organism  with  pathogenicity.    No  such  relation- 
ship was  found . 

As  sometimes  happens  with  pathogens  grown  for  extended  periods  on  arti- 
ficial culture,  the  bakanae  fungus  has  been  found  to  lose  its  pathogenic- 
ity under  such  conditions.    Shimada  (1933,  428.  429)  was  unable  to 
restore  the  pathogenicity  by  inoculation  on  rice  and  reisolation;  Stoll 
(1954,  446);  on  the  other  hand,  was  able  to  do  so  by  growing  the  fungus  on 
a  rice  medium. 

The  manner  in  which  the  nature  of  the  bakanae  disease  is  affected  by 
climatic  conditions  (temperature,  moisture,  etc.)  will  be  considered  in 
a  later  section  on  "Effect  of  Environmental  Conditions  on  the  Disease." 

See  also  Hemmi  (1937,  146). 

e .    Resistivity  of  the  Fungus 

A  knowledge  of  the 

ability  of  the  bakanae  fungus  to  survive  under  various  field  conditions  is 
of  considerable  importance  in  the  control  of  the  disease,  and  hence  has 
been  the  subject  of  a  number  of  studies.    In  1924  Sawada  and  Kurosawa  (399) 
reported  that  they  were  able  to  isolate  the  fungus  from  the  affected  seed 
or  culm  which  had  been  stored  under  dry  conditions  for  two  years.  Accord- 
ing to  Kurosawa  (1927,  211)  exposure  to  sunlight  for  67  hours  in  the  period 
between  September  and  November  did  not  kill  the  conidia  of  the  bakanae 
fungus  on  seed  grains. 

Ito  and  Kimura  (1931,  172:  see  also  176)  found  that  when  affected  strb.w 
and  grain  were  hung  in  the  open  field  to  the  trunk  of  a  tree,  the  hyphae 
within  them  grew  out  readily  the  next  spring.    However,  very  few  survived 
the  winter  on  or  in  the  ground.    Longevity  of  the  conidia  was  shorter  than 
that  of  the  hyphae,  but  even  they  survived  two  years  or  more  under  dry 
conditions . 
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Tochinai  and  Terui  published  in  1934  a  paper  "On  the  Injurious  Fungi 
which  Overwinter  in  the  Rice  Straw"  in  which  they  stated  that 
Gibberella  fujikuroi  could  withstand  the  extremes  of  the  Hokkaido 
climate  (508,  £09, ). 

The  resistivity  of  the  bakanae  fungus  to  chemical  and  physical  treatment 
will  be  considered  in  detail  in  the  section  on  "Losses  and  Control." 
The  behavior  of  the  fungus  under  various  cultural  conditions  will  be 
reviewed  later  in  Chapter  II  "The  Organism:    Morphology, • Cultural 
Characteristics,  Physiology,  and  Taxonomy  of  Gibberella  fujikuroi 
(Fusarium  moniliforme) . " 

3 .    Modes  of  Infection: 

There  are  three 

routes  by  which  the  bakanae  fungus  can  reach  the  rice  plant:    Soil,  water, 
and  air.    The  determination  of  the  particular  part  or  parts  of  the  plant 
which  serve  as  points  of  entry  has  been  the  object  of  considerable  study 
since  such  knowledge  can  be  of  great  value  in  the  prevention  of  the 
disease . 

Sawada  and  Kurosawa  (1924,  399)  were  able  to  infect  plants  wich  micro- 
conidia  through  the  seeds  and  the  panicles  at  the  time  of  flowering.  In 
a  long  report  entitled  "Studies  of  Methods  for  the  Control  of  Bakanae 
Disease  of  Rice,"  Kurosawa  (1927,  211)  described  experiments  on  the 
inoculation  of  the  rice  panicle  with  spore  suspension,  which  showed  that 
infection  of  kernels  took  place  not  only  in  the  flowering,  but  also  up 
to  20  days  after  flowering.    Apparently  the  fungus  could  attack  the  ovary, 
embryo,  endosperm, palea  and  glume,  and  rachilla. 

Takahashi  (1929,  472)  was  of  the  opinion  that  the  fungus  penetrates  into 
plant  tissue  through  young  bud  or  root  tissues.    Hemmi,  Seto  and  Ikeya 
(1931,  142 )  in  a  paper  entitled  "On  the  Infection  of  Rice  by  Lisea 
Fu.iikuroi  Sawada  and  Gibberella  Saubinetti  (Mont . )  Sacc .  in  the  Flowering 
Period"  gave  the  results  of  inoculation  experiments  which  showed  that 
both  of  these  fungi  were  able  to  infect  the  seeds  of  rice  during  the 
flowering  period.    This  work  was  extended  by  Seto  (1937,  422) . 

In  a  paper  by  Seto  (1934,  418)  on  the  "Formation  of  Bakanae-Disease 
Infected  Grains  and  the  Pathway  for  Spreading  the  Disease"  it  was  demon- 
strated that  the  bakanae  fungus  could  attack  healthy  panicles  of  the  rice 
plant  during  the  flowering  period.    Seto  also  found  that  the  mycelium 
which  invades  the  inside  of  the  plant  does  not  migrate  to  the  growing 
tip  (1934,  £12). 

Reyes  in  1934  (381)  described  his  work  on  the  infection  of  the  rice  plant 
by  various  routes . 

4.    Effect  of  Environmental  Conditions  on  the  Disease: 

A  number  of 

studies  have  been  made  on  the  relationship  between  the  incidence  of  disease  and 
soil  temperature.  Takahashi,  in  a  paper  on  "The  Relationship  of  Bakanae  Disease 
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to  Soil  Temperature,"  concluded  that  30    C.  was  optimal  for  the  disease, 
although  the  optimum  temperature  for  the  organism  was  25°  C.  (1932,  477; 
see  also  478) .    This  point  is  discussed  further  in  his  paper  on  "Physio- 
logical Effects  of  the  Bakanae  Disease  and  Methods  of  Prevention," 
(1936,  £8Q). 

Seto,  on  the  other  hand,  found  the  highest  incidence  of  disease  at  35°  C. 
with  rice  seedlings  inoculated  with  the  bakanae  fungus.    This  problem  is 
considered  in  greater  detail  in  his  paper  "On  the  Relations  Between  Soil 
Temperature  and  the  Incidence  of  Disease  through  Soil  Infection"  (l933> 
416)  and  in  his  monograph  "Contributions  to  the  Knowledge  of  the  'Bakanae' 
Disease  of  the  Rice  Plant"  (1935,  420). 

Hemmi  gave  28°  C.  as  the  optimum  temperature  for  the  bakanae  fungus,  and 
claimed  that  optimum  temperature  for  the  occurrence  of  overgrowth  seed- 
lings was  36°  C.,  which  is  about  the  best  temperature  for  the  growth  of 
rice  seedlings  (1937,  147). 

de  Haan  made  an  extended  study  of  the  influence  of  temperature  on  the 
seedling  blight  of  barley,  oats,  maize,  and  rice  caused  by  Fusarium 
moniliforme  (1937,  88).     In  1948,  Nisikado  and  Nakayama  found  the  optimum 
temperature  for  the  disease  in  rice  to  be  31°  C.  (337) . 

Observations  in  Formosa  on  the  higher  incidence  of  the  disease  during  the 
warm  seasons  have  been  reported  by  Kurosawa  (1927,  211) .    Peiris  noted  the 
same  effect  in  Ceylon  (1951,  355) .    Baldacci  has  studied  the  effects  of 
temperature  on  the  growth  of  the  organism  (1945,  £6),  and  remarked  that 
the  scarcity  of  the  disease  in  Italy  is  probably  due  to  the  lower  tempera- 
tures prevailing  in  that  country  (1946,  27). 

Hashioka,  in  a  paper  on  "Varietal  Resistance  of  Rice  to  the  'Bakanae1 
Disease,"  noted  that  the  bakanae  phenomenon  was  less  frequently  observed 
in  varieties  of  rice  native  to  the  temperate  regions  (1952,  131) . 

The  effect  of  soil  moisture  on  the  incidence  of  the  bakanae  disease  has 
also  been  studied  but  no  clear  picture  appears  to  have  emerged,  presumably 
because  the  various  investigations  were  carried  out  with  different  rice 
varieties  and  fungal  strains  and  not  under  controlled  conditions.  Hori 
stated  that  wet  weather  at  the  time  of  germination  appeared  to  be  favor- 
able for  infection  (1903,  155) .    On  the  other  hand,  Fujikuro  reported  that 
the  disease  was  favored  by  little  rain  in  the  nursery  bed  period,  espe- 
cially in  July,  as  well  as  by  a  shortage  of  irrigation  water  (1916,  100) . 
This  finding  by  Fujikuro  is  in  accord  with  that  of  Sawada  and  Kurosawa  who 
noted  that  if  the  seedbed  was  well  supplied  with  water,  the  incidence  of 
the  disease  was  low  (1924,  399).    Similarly,  Takahashi  observed  that  the 
percentage  of  infection  was  lowest  in  flooded  nursery  beds  (1930,  473) . 

In  1932,  Seto  presented  a  paper  on  "The  Relationship  of  the  Bakanae 
Disease  to  Soil  Moisture"  at  a  meeting  of  the  Phytopatho logical  Society 
of  Japan  (413) .    In  details  supplied  later  it  was  stated  that  infection 
of  rice  seedlings  by  the  bakanae  fungus  through  the  soil  was  usually 
limited  to  plants  on  moist  ground  (1933,  415 ) . 
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Takahashi  in  1933  reported  on  a  study  made  of  the  incidence  of  disease  in 
nursery  beds  with  water  at  different  levels.    His  conclusion  was  that  the 
lower  the  water  level,  the  greater  the  incidence  of  disease,  the  earlier 
the  occurrence  and  the  more  marked  the  symptoms  (479) . 

An  effect  of  the  mineral  content  of  the  soil  on  the  bakanae  disease  has 
been  noted  on  two  occasions.    Martyn  found  that  addition  of  limestone  to 
the  soil  caused  an  increase  in  the  number  of  infected  plants  (1934,  282) . 
Thomas  showed  that  rice  plants  given  nitrogen  alone  or  in  combination 
with  other  manurial  ingredients  had  a  significantly  higher  incidence  of 
foot-rot  than  the  control  plot  given  a  basal  dressing  of  farmyard  manure 
(1937,  4^2,  100). 

5 .    Varietal  Resistance  in  Rice: 

One  of  the  most 

common  and  effective  ways  of  combatting  plant  diseases  is  through  the 
selection  of  varieties  resistant  to  the  pathogen  causing  the  disease. 
Since  rice  is  such  an  important  crop  in  the  Orient,  this  method  has  been 
used  there  extensively.    The  following  searches  for  rice  varieties  resist- 
ant to  the  bakanae  disease  are  described  in  the  literature,  beginning  with 
Kurosawa's  1926  paper  (210) .    In  1927  Sawada  and  Kurosawa  (400)  published 
a  40-page  article  on  "Selection  of  Rice  Varieties  Resistant  to  the 
'Bakanae'  Fungus."    From  205  Forraosan  varieties  they  selected  eight  that 
were  of  the  highest  resistance.    Of  48  Chinese  varieties,  one  was  of  this 
type. 

In  1930  Takahashi  reported  that,  on  the  basis  of  tests  on  eight  varieties, 
Suga-ippon  was  the  most  susceptible  and  Takenari  the  least  (473) . 

Ito  and  Kimura  listed  the  resistant  and  susceptible  varieties  cultivated 
on  Hokkaido  Island.     In  general,  the  nonglutinous  varieties  were  more 
susceptible  than  the  glutinous  ones  (1931,  172 ) . 

The  resistance  of  various  Indian  varieties  was  described  by  Sundararaman 
(1932,  A62,  463;  1933,  4i>4_)  and  by  Marudarajan  (1951,  285.,  286,  287). 
Similar  studies  were  made  by  Thomas  in  Madras  (1933,  498)  and  Reyes  in  the 
Philippines  (1934,  281;  1938,  ^82;  1939,  384). 

In  a  general  article  on  methods  of  prevention  Takahashi  gave  the  results 
of  his  search  for  resistant  varieties  amongst  strains  obtained  from  vari- 
ous parts  of  Japan  (1936,  480) . 

A  number  of  field  experiments  have  been  described  in  the  Administration 
Reports  of  Subordinate  Officers  of  the  Department  of  Agriculture.  Madras 
(28^.,  28J5,  286,  287,  J65_,  J66,  ^67,  £02,  £01,  £04.,  and  £Q5j.  Resistant 
varieties  were  discussed  in  an  article  on  "Foot-Rot  of  Rice  in  Madras" 
in  Indian^ Farming  (1948,  10).    Peiris  stated  in  his  paper  on  the  bakanae 
disease  in  Ceylon  that  "the  Coimbatore  strain  G.E.B.  24,  Aryan  and  Ameri- 
can variety  Wateribune  are  reported  resistant  as  also  a  number  of 
Japanese  varieties"  (1951,  255) ♦ 
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The  search  for  resistant  varieties  in  Italy  has  been  carried  out  by 
Togliani  (1951,  5.10;  1952,  5_H),  Casati  (1952,  61;  1954,  64);  and  Corbetta 
(1956,  77). 

Hashioka  studied  about  200  varieties  of  rice  native  to  different  lati- 
tudinal regions  in  Asia  and  observed  less  disease  in  those  from  the 
temperate  regions  (1952,  13l) . 

6.    Losses  and  Control: 

That  the  bakanae 

disease  has  been  a  serious  threat  in  the  Orient  is  evidenced  by  the  fact 
that  Ito  (1932,  176)  classed  it  with  blast  and  sesame  leaf  spot  (Helmintho- 
sporium  leaf  spot)  as  one  of  the  three  most  serious  rice  diseases  in  Japan. 
As  recently  as  1955  it  was  stated  to  be  second  to  blast  in  importance  in 
South  India  (16) . 

Figures  on  losses  incurred  through  the  bakanae  disease  are  not  available, 
and  one  must  depend  on  very  rough  estimates.  In  1912  Sawada  (396)  stated 
that  the  damage  in  Formosa  could  amount  to  30-40%  for  the  whole  crop,  and 
to  as  much  as  70%  for  some  varieties  (1919,  39.8 ) .  In  Madras  the  losses 
have  been  estimated  to  range  from  10-30%  in  the  nursery  and  10-15%  in  the 
transplanted  crop  (1948,  10).  In  1946  Baldacci  (27)  stated  that  the  in- 
cidence of  the  disease  in  Italy  was  only  about  1%. 

The  methods  for  preventing  the  disease  have  been  discussed  in  a  number  of 
papers,  beginning  with  that  of  Hori  in  1898  (154) .  who  recommended  lighter 
sowing  and  the  salt-water  selection  of  seeds.    Fujikuro  in  1916  (lQO) 
advised  that  affected  plants  be  removed  and  burned,  that  grain  from  a 
heavily  infected  field  not  be  used  for  seed,  and  that  resistant  varieties 
of  rice  be  employed . 

Later  papers  on  prevention  are  the  following:    Sawada  and  Kurosawa  (1924, 
399):  Anon.  (1926,  4);  Kimura  (1928,  128);  Anon.  (1928,  6);  Ito  and 
Kimura  (1929,  162);  Hara  (1930,  122);  Takahashi  (1930,  474;  1931,  475): 
Ito  and  Kimura  (1931,  172);  Takahashi  (1932,  476);  Ito  (1933,  178); 
Reyes  (1934,  181);  Bokura  (1935,  12);  Takahashi  (1936,  48O);  Anon.  (1937, 
9_);  Chiapelli  (1938,  70);  Ciferri  (1943,  21);  and  Moreau  (1946,  298) . 

The  best  control  of  the  disease  has  been  by  treatment  of  seeds  with  chemi- 
cals, and  many  papers  have  appeared  on  this  subject:    Anon.  (1921,  2; 
1923,  1;  1927,  £);  Kurosawa  (1927,  211);  Anon.  (1928,  7;  1929,  8);  Ito 
(1929,  170;  1930,  171);  Ito  and  Kimura  (1931,  172);  Sundararaman  (1932, 
462,  463):  Thomas  (1933,  428);  McRae  (1934,  268);  Sundararaman  (1934,  465): 
Galloway  (1935,  104);  Sundararaman  (1936,  466,  467);  Thomas  (1938,  501): 
Bugnicourt  (1942,  5J);  Saha  (1945,  122);  Anon.  (1948,  10);  Padwick  (1948, 
147);  Thomas  (1949,  2Q£);  Hung  and  Lii  (1950,  l6l);  Majid  (1950,  269): 
Padwick  (1950,  I48);  Reyes  (1950;  186);  Thomas  (1950,  504);  Anon.  (1951, 
11);  Marudarajan  (1951,  285.,  286,  287);  Menon  (1951,  282,  290);  Rao  (1951, 
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369,  370):  Thomas  (1951,  j>Q£);  Menon  (1952,  221);  Rao  (1952,  221);  Subba 
Rao  (1952,  4J2) ;  Togliani  (1952,  112);  Anon.  (1953,  12);  Majid  (1953, 
270);  Anon.  (1954,  Ik,  11);  Ciferri  (1954,  2k) J  Padwick  (1954,  349): 
Peglion  (1954,  j£k)'>  Togliani  (1954,  313):  Corbetta  (1955,  76); 
Abeygunewardena  et  al.  (1956,  l);  Corbetta  (1956;  77);  Padmanabhan  (1956, 
345):  and  Padwick  (1956,  350). 
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7.    Chronological  List  of  Publications  on  the  Bakanae  Disease 


This  is  a  list  of  all  the  papers  in  Part  II  dealing  wholly  or  in  part 
with  the  Bakanae  disease.    The  journal  title  abbreviations  are  those 
given  in  Chemical  Abstracts.  Volune  5_Q,  lj-3l4j  (1956).    For  titles  not 
given  there,  abbreviations  have  been  supplied,  based  on  the  section 
"Journal  Title  Word  Abbreviations",  to  be  found  in  C.A.  5_Q,  8j-l3j 
(1956). 

1828 


206.    KONISHI,  T.  A.  Empty-fruited  seedling  (Shiinanae).  Ndgyo- 

Yowa,  Vol.  I,  Subsection  Nawashiro,  Section  Kome,  Edo  (Tokyo).  Pub- 
lisher unknown  (1828).    Reprinted  in  Nippon  Keizai  Taiten  £2,  562  (1929). 

1877 


66.    CATTANEO,  A.  Contribution  to  the  study  of  molds  which  grow  on  rice 

seedlings.  Archivio  trienniale  del  Laboratorio  di  Botanica  Critto- 

gamica  di  Pavia  £,  117-28  (1877). 

1882 

496.    von  THuTtfEN,  F.  The  fungi  of  the  rice  plant  (Oryza  sativa  Lin.) 

Aus  den  Lab.  chem.-physiol.  Versuchs-Sta.  Wein-Ostbau  (Klosterneuberg) 
No.  12,  pp.  1-19  (1889). 

IS28 

154.  HORI,  S.  Some  observations  on  "bakanae"  disease  of  the  rice  plant. 
Agr.  Exp.  Sta.  Record  No.  12  (l),  pp.  110-19  (1898). 

mi 

155.  HORI,  S.  Bakanae  disease  of  rice.  Lectures  on  Plant  Dis- 
ease, Seibido,  Tokyo,  1903,  pp.  114-21. 

1204 

423.    SHELDON,  J.  L.  A  corn  mold.  Nebraska  Agr.  Exp.  Sta.,  17th 

Ann.  Rept.,  pp.  23-32  (1904). 

1906 


156.    HORI,  S.  Damage  caused  by  the  bakanae  disease  of  rice. 

Nogyd  Sekai  (Agr.  World)  1  (No.  3),  56-7  (1906). 
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157.  HORI,  S.  Damage  caused  by  the  bakanae  disease  of  rice. 
Nogyo  Sekai  (Agr.  World)  £  (No.  6),  64-6  (1907). 

158.  HORI,  S.  Some  observations  on  the  damage  to  rice  plants  by 
"bakanae"  disease.  Imp.  Agr.  Exp.  Sta.  Bull.  No.  34  >  pp.  73-86 
(1907). 

1908 

193.    KAWAKAMI,  T.  and  SUZUKI,  R.  List  of  fungi  on  cultivated  plants 

in  Formosa.  Bull.  Agr.  Exp.  Sta.  Govt.  Formosa,  Div.  Plant 

Pathol.    No.  1,  p.  5  (1908). 

1909 

296.  MIYAKE,  I.  Studies  on  the  parasitic  fungi  of  rice  in  Japan. 
Botan.  Mag.  21  (No.  266),  85-101;  2J.  (No.  267),  127-45  (1909). 

159.  HORI,  S.  Effect  of  infection  by  bakanae  disease  upon  the  yield 
of  rice  plants.  Diseases  of  Cultivated  Plants,  Vol.  I,  Tokyo, 
1910,  pp.  133-4. 

160.  HORI,  S.  Additional  notes  on  the  effect  of  infection  by  bakanae 
disease  on  yield  of  the  rice  plant.  Diseases  of  Cultivated 
Plants,  Vol.  I,  Tokyo,  1910,  pp.  135-8. 

297.  MIYAKE,  I.  Studies  on  the  fungi  of  the  rice  plant  in  Japan. 
J.  Coll.  Agr.,  Imp.  Univ.  Tokyo  2,  237-76  (1910 ). 

1911 

162.    IDETA,  A.  Bakanae  disease  of  rice.  Handbook  of  Plant 

Diseases  in  Japan,  1911,  pp.  785-7. 

1912 

396.    SAWADA,  K.  Diseases  of  agricultural  products  in  Japan. 

Forraosan  Agr.  Rev.  No.  63,  pp.  10,  16  (1912). 

38.    B0KURA,  U.              Bakanae  disease.  Diseases  of  Cultivated  Plants 
and  Their  Treatment,  1912,  p.  219. 

1914 

99.    FUJIKUR0,  Y.                 A  list  of  parasitic  fungi  on  cultivated  plants  in 

Formosa.                 Botan.  Mag.  (Tokyo)  £8,  391-6,  423-6,  481-6  (1914). 
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1216 

100.  FUJIKURO,  Y.  The  "ine  bakanae  byo"  a  disease  of  rice  caused  by 
Fusarium  heterosporum  Nees.  Agr.  Exp.  Sta.,  Govt.  Formosa, 
Bull.  No.  110,  15  pp.  (1916). 

101.  FUJIKURO,  Y.  On  the  hypertrophic  growth  of  young  rice  plants. 
Forraosan  Agr.  Rev,  No.  21,  pp.  961-8  (1916). 

1212 

397.    SAWADA,  K.  Contributions  on  Formosan  fungi.  Trans.  Nat. 

Hist.  Soc.  Formosa  2  (No.  32),  131-3  (1917). 
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CHAPTER  II 


THE  ORGANISM 

Morphology,  Cultural  Characteristics,  Physiology  and  Taxonomy 
Gibberella  fu.iikuroi  (Fusarium  moniliforroe ) 

The  balcanae  fungus  has  already  been  discussed  in  its  relation  to  the  dis- 
ease, and  in  this  section  it  will  be  considered  from  other  viewpoints. 
Its  morphology  will  be  presented  in  some  detail,  and  some  aspects  of  its 
physiology  (other  than  the  ability  to  produce  gibberellin)  will  be  con- 
sidered.   Finally,  reference  will  be  made  to  papers  dealing  with  the  need 
for  taxonomic  revision  in  the  genus  Fusarium. 

Morphology 

The  first  description  of  the  bakanae  fungus  was  that  of  Hori  in  1898  (154) . 
and  since  his  paper  appeared  in  an  obscure  Japanese  journal,  a  full  trans- 
lation (by  Mr.  Sasame)  of  the  part  dealing  with  the  organism  is  given  below: 

The  pathogen  of  the  bakanae  disease  is  a  fungus  belonging  to  the 
Class  Phvcomycetes .  the  Family  Tubercularieae ,  and  the  Genus 
Fusarium;  its  naming  is  still  under  investigation  but  at  present 
the  organism  appears  to  be  Fusarium  heterosporum  Nees . 

The  mycelium  is  cottony  and  spreads  over  the  surface  of  the 
colored  nodes  on  the  stem  at  the  heading  stage.    At  the  begin- 
ning it  is  white,  but  later  becomes  pink.    The  growth  of  the 
mycelium  is  vigorous.    It  is  branched  and  has  septa.  Mycelium 
inside  the  stem  does  not  have  branched  haustoria,  but  sometimes 
does  possess  the  globular  form  (see  Plate  I,  figures  3,4,  and  5). 

The  conidiophore  may  be  either  single  or  branched  (see  Plate  II, 
fig.  2);  in  some  cases  it  may  have  2-3  branches  like  a  broom 
(see  Plate  II,  fig.  l).    At  the  tip  of  the  conidiophore,  the 
conidium  is  at  first  oval,  ellipsoidal  later,  gradually  becoming 
spindle-shaped  and  slightly  bent  to  form  a  crescent.    The  number 
of  septa  can  vary  from  1  to  5  (see  Plate  II,  fig.  3).  The 
ccnidia  formed  inside  the  stem  generally  are  round  or  ellipsoidal 
and  have  no  septa;  ones  formed  outside  the  stem  or  grown  on 
artificial  media  do  have  septa. 

The  conidium  is  30-45  u  in  length  and  3-5  u  in  width.    The  mate- 
rial inside  the  conidium  is  granular  and  contains  1-2  vacuoles. 
Conidia  germinate  readily  in  the  presence  of  moisture  and  form 
mycelium,  even  though  septa  may  not  be  present.    In  general  they 
germinate  from  each  cell  (see  Plate  II,  fig.  4). 

In  1917  Sawada  (397)  described  the  perfect  stage  of  the  bakanae  organism 
as  follows: 
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Lisea  fujikuroi;    Sawada  sp.  nov. 

The  black-violet  or  blue-black  perithecium,  which  grows  in 
clumps  on  the  surface  of  the  stem  or  leaf-sheath,  is  generally- 
globose  and  its  surface  is  uneven;  its  size  is  in  the  range  of 
2^0-360  x  220-420  u,  and  the  size  of  the  polygon-shaped  cell 
composing  the  per i thee ial  wall,  is  12-16  x  8-14  u.    The  color- 
less, thin-membraned,  cylindrical  ascus  holds  eight  spores  in 
a  row.    The  size  of  the  ascus  with  rounded  apex  is  96-120  x 
8-12  u.    The  colorless,  elongated  ascospore  has  a  rounded  apex, 
a  round  base,  a  septum  at  the  slightly  constricted  middle,  and 
a  size  of  12-24  x  6-9  u,  and  grows  on  the  node,  internode,  or 
sheath  of  the  rice  plant  (Oryza  sativa  L. ) . 

In  1919  Sawada  published  a  "Descriptive  Catalogue  of  the  Formosan  Fungi" 
(398)  which  contained  a  description  of  Lisea  fu.iikuroi  essentially  the 
same  as  the  one  given  in  his  1917  article.    In  addition  a  plate  was  in- 
cluded, which  showed  the  morphological  characteristics  of  the  organism. 
In  1923  Ideta  (163 )  gave  further  details  on  the  perfect  stage. 

Sawada  and  Kurosawa  in  1924  in  an  article  "On  the  Prevention  of  the 
Bakanae  Disease  of  Rice"  (399)  mention  that  the  raicroconidia  are  mono- 
cellular, ovoid  and  colorless,  and  have  the  dimensions  2-13  x  2-4.5 
(av.  8  x  3)  u.    They  note  that  the  macroconidia  may  have  no  septum  or 
several.    Each  ascus  is  reported  to  have  eight  colorless  ascospores,  each 
with  one  septum.    The  sizes  of  the  ascospores  ranged  from  8-21  x  4-8  (av. 
13  x  5)  u. 

A  detailed  description  of  the  bakanae  fungus  was  given  in  1928  by 
Kurosawa  on  pp.  238-244  of  his  article  "On  the  Symptoms  and  Causal  Fungus 
of  the  'Bakanae1  Disease"  (212) .    The  following  is  a  condensation  of  the 
part  dealing  specifically  with  the  organism,  the  translation  being  by 
H.  Sasame: 

There  are  two  kinds  of  conidia,  micro  and  macro;  the  former  are 
more  common. 

Microconidia 

Microconidia  form  as  a  powder  on  the  host.    Separately  they  are 
colorless,  but  are  very  pale  pink  in  the  aggregated  form.  The 
single  celled,  oval  microconidia  are  joined  together  on  the 
conidiophore  to  form  a  chain  having  in  nature  15-32  microconidia. 
The  dimensions  of  the  microconidia  are  7.7  x  3.1,  mostly  6-8  x 
2-4  (4-18  x  1-5)  u. 

Macroconidia 

Separately  the  macroconidia  are  colorless,  and  have  septa,  some- 
times over  five,  but  usually  3-5.    They  are  somewhat  crescent- 
shaped,  have  one  end  pointed  and  the  other  more  rounded.  The 
dimensions  are  as  follows. 
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0-  septate  11.1  x  3.0,  mostly  9-12  x  2.5-3.5 

1-  septate  15.7  x  2.9,  mostly  13-16  x  2.5-3 

2-  septate  23.6  x  3,    <  mostly  21-25  x  3-3.5 

3-  septate  35.4  x  3.3,  mostly  27-43  x  3-3.5 

4-  septate  45.5  x  3.5,  mostly  41-50  x  3.5-4 

5-  septate  48.8  x  3.6,  mostly  44-51  x  3.5 


(7-23  x  2-4)  p. 
(11-27  x  2.5-4)  >i 


(18-31 
(21-51 


2.5-4)  M 
2.5-4.5)  Jd 


(33-57  x  3-4.5)  ;i 
(41-61  x  3-4.5)  }i 


Perithecium 

The  perithecia  form  during  the  second  crop  and  can  be  seen  in 
late  autumn  when  conidia  on  affected  dead  plants  are  exposed  to 
wind  and  rain.    The  perithecia  grow  in  aggregates  around  the 
nodes  on  the  lower  part  of  the  plant  or  else  on  the  leaf  sheaths; 
they  are  dark  blue  and  cube-  or  oval-shaped,  and  the  surface  is 
rough.    The  dimensions  range  from  188-392  x  157-392  ju,  mostly 
250-330  x  220-280  ji.    The  polygonal-shaped  surface  cells  measure 
6-15  )i,  usually  7-9  u  (measured  from  the  top  surface).  Longi- 
tudinal dissection  of  the  perithecium  reveals  that  the  dark 
colored  wall  consists  of  several  layers  of  cells.    The  thickness 
of  the  wall  is  24-54  ^  (av.  39.2  u),  and  the  cell  size  is  9-21 
x  5-11  jLi,  mostly  13-16  x  8-9  u. 

Ascus 

The  colorless,  thin-walled  ascus  is  cylindrical;  one  end  is  blunt 
and  the  other  gradually  tapers  out.    Mature  asci,  which  contain 
eight  ascospores  in  a  row,  have  the  following  dimensions:    96  x  10, 
mostly  90-102  x  9-11,  (66-129  x  7-14)  ju. 


Ascospores 


It  is  seldom  that  eight  complete  ascospores  appear  in  an  ascus. 
Usually  the  number  is  4  or  6.    Whenever  a  single  spore  is  found 
in  an  ascus,  it  is  of  larger  size  than  usual  (27-45  x  6-7  p.). 
The  shapes  of  the  spores  vary,  depending  on  the  degree  of 
maturity.    The  normal  shape  is  long  and  ellipsoidal,  with  a 
septum  at  the  slightly  constricted  middle.    The  more  mature  ones  have 
a  more  pronounced  constriction  at  the  middle  and  have  sharp  ends. 
The  ascospore  dimensions  are:    16.5  x  6.4,  mostly  15-18  x  6-7 
(11-24  x  5-9)  /i. 

Paraphyses 


The  club-shaped  paraphyses  grow  between  the  asci  and  have  the 
dimensions  120-135  x  15  (84-150  x  9-18)  p..    There  are  many  septa, 
with  a  constriction  at  each  one.    The  paraphyses  are  colorless, 
transparent  and  lack  internal  structure.    They  are  difficult  to 
recognize  unless  stained. 

In  1929,  Takahashi  (472)  reported  the  following  characteristics  of  the  organ- 
ism:   Microconidia  of  the  pathogen  are  produced  after  the  middle  of  August 
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as  a  pink  bloom  on  the  surfaces  of  leaf  sheaths  and  leaf  blades.  They 
measure  9-11  x  3.5-4  U  in  size.    Macroconidia  are  slimy,  salmon-colored 
dots  in  mass,  1-5  septate,  sickle-shaped,  hyaline  and  measure  20-57  x 
2-5  u.    Dark  blue,  minute  perithecia  are  scattered  or  concentrated  around 
the  moldy  areas  of  infected  plants  after  the  middle  of  October. 

Thomas,  in  his  1931  report  (497)  gives  the  following  information  about 
the  organism  causing  foot-rot  of  rice  in  Madras:    "The  mycelium  is 
hyaline,  closely  septate  and  freely  branching,  producing  bunches  of 
conidia  at  the  tips  of  branches.    The  microconidia  (Cephalosporium)  are 
oblong,  hyaline,  single-celled  and  measure  5  to  13  p  x  3  to  5  u.  The 
macroconidia  (Fusarium)  are  hyaline  but  pink  in  mass,  elliptic  to  fusi- 
form, 2  to  5  celled  and  measure  16  to  48  u  x  2.5  to  4  u". 

In  their  monograph  entitled  "Studies  on  the  'Bakanae1  Disease  of  the  Rice 
Plant",  published  in  1931,  Ito  and  Kimura  (172)  have  a  plate  (Plate  II) 
illustrating  the  morphological  characteristics  of  the  organism.    In  the 
following  year  Ito  (176)  reported  on  "Primary  Outbreak  of  the  Important 
Diseases  of  the  Rice  Plant  and  Common  Treatment  for  Their  Control"  and  a 
plate  (Plate  II)  is  included,  showing  drawings,  of  the  organism  (legend 
on  p.  76) . 

By  1931  Wollenweber  (553)  had  published  his  monograph  on  the  revision  of 
the  genus  Fusarium.  in  which  he  designated  the  perfect  stage  of  the 
bakanae  organism  as  Gibberella  fu.iikuroi  (Saw.)  Wr.  and  the  conidial 
stage  as  F.  monili forme  Sheld.    This  monograph  was  later  expanded  into 
the  book  "Die  Fusarien",  published  in  1935  by  Wollenweber  and  Reinking. 
This  book  was  the  culmination  of  a  lifetime  of  study  of  these  organisms, 
both  in  the  field  and  in  the  laboratory.    It  was  based  principally  on  the 
following  publications : 

1.  Appel,  0.  and  H.  W.  Wollenweber:  Grundlagen  einer  Monographie  der 
Gattung  Fusarium  (Link).  Arb.  biol.  Reichsanst .  Land-u.  Fostw. 
Berlin-Dahlem  8.  1-207  (1910).         (Exp.  Sta.  Rec.  2£,  647  (1911)). 

2.  Wollenweber,  H.  W.:    Studies  on  the  Fusarium  Problem.  Phyto- 
pathology 2,  24-50  (1913).         (See  Abstract  551). 

3.  Sherbakoff,  C.  D.:    Fusaria  of  Potatoes.         N.  Y.  Cornell  Agr .  Exp. 
Sta.  Mem.  6,  97-270  (1915).         (Exp.  Sta.  Rec.  22,  849  (1915)). 

4.  Wollenweber,  H.  W.:    Conspectus  analyticus  Fusariorum.         Ber .  deut . 
Bot.  Gesell.  21,  732-745  (1918). 

5.  Brown,  W.  and  A.  S.  Horne:    Studies  of  the  Genus  Fusarium.  I. 
General  Account.         Ann.  of  Bot.  ^8,  379-383  (1924).         (R.A.M.  2, 
558  (1924)). 

6.  Wollenweber,  H.  W. :    Pvrenomvceten  -  Studien  I  und  II.  Angew. 
Bot.  6,  300-313  (1924);  8,  168-212  (1926).  (Exp..  Sta.  Rec. 
522  (1926)). 
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7.  Wollenweber,  H.  W.,  C.  D.  Sherbakoff,  0.  A.  Reinking,  H.  Johann,  and 
A.  A.  Bailey.         Fundamentals  for  Taxonomic  Studies  of  Fusarium. 

J.  Agr.  Research  2Q,  833-843  (1925).         (See  Abstract  552). 

8.  Wollenweber,  H.  W.  and  0.  A.  Reinking:    Aliquot  Fusaria  nova  vel 
revisa.         Phytopathology  15.  155-169  (1925).         (R.A.M.  569 
(1925)). 

9.  Reinking,  0.  A.  and  H.  W.  Wollenweber:    Tropical  Fusaria. 
Philippine  Jour.  Sci.  22>  103-253  (1927).  (R.A.M.  6,  440  (1927)). 

10.    Wollenweber,  H.  W.:    Fusarium-Monographie .         £.  f.  Parasitenk.  2, 
269-516  (1931).         (See  Abstract  553). 

In  the  Wollenweber-Re inking  book  the  following  description  of  Gibberella 
fu.jikuroi  (Fusarium  moniliforme)  is  to  be  found: 

Gibberella  Fu.jikuroi  (Saw.)  Wr. 
Syn.      Lisea  Fu.jikuroi  Saw. 

Gibberella  moniliformis  (Sh.)  Winel. 
?    Lisea  australis  v .  sacchari  Speg . 

According  to  Sawada's  description  and  Kurosawa's  supplement  the 
fungus  living  on  the  rice  plant  (Oryza  sativa)  has  dark  blue, 
spherical  to  egg-shaped  perithecia  with  a  roughened  exterior 
which  measure  0.25-0.33  x  0.22-0.28  (0.19-0.39  x  0.16-0.42)  mm. 
The  multi-celled  and  club-shaped  paraphyses  measuring  120-135 
x  15  (84-150  x  9-18)  u  grow  upwards  between  cylindrical  club- 
shaped  asci  which  are  flattened  at  the  top,  measure  90-102  x 
9-7  (66-129  x  7-14)  and  contain  usually  4,  6  and  more  rarely  8 
spores  which  are  elongated  ellipsoids  in  shape,  are  arranged 
monostichously  or  indistinctly  distichously,  are  uni-septate 
and  measure  15  x  5.2,  mostly  14-18  x  4.4-7  (10-24  x  4-9)  p, 
occasionally  (in  one-spored  asci)  larger  (27-45  x  6-7  u)  spores, 
which  before  germination  are  sometimes  2-4  septate.  According 
to  Sawada  the  uni-septate  spores  measure  13  x  5  u,  and  accord- 
ing to  Kurosawa  they  average  16.5  x  6.4  u. 

Fusarium  moniliforme  Sheld. 
Syn.      Fusarium  moniliforme  Sheld.  v.  e rump ens  Wr.  et  Rg. 
F.  moniliforme  Sheld.  v.  ma Jus  Wr.  et  Rg.; 
F.  moniliforme  Sheld.  v.  f ici  Caldis 
F.  celosiae  Abe;  F.  samoense  Gehrm.  pr.  p. 
?    Oospora  verticillioides  Sacc;  ?  0.  hyalinula 
Sacc;  ?  Torula  hyalinula  Sacc. 

Micronidia  more  or  less  agglutinated  in  chains  and  remaining 
joined,  or  cut  off  in  false  heads,  scattered  later  throughout 
the  clear  yellowish  to  rosy-white  aerial  mycelium  as  a  dull, 
light-colored  powder,  one-  or  two-celled,  spindle  to  egg- 
shaped.    Macroconidia  delicate,  awl-shaped,  slightly 
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sickle-shaped  or  almost  straight,  narrowed  at  both  ends,  often 
constricted  and  sometimes  bent  somewhat  into  a  hook  at  the 
apex,  definitely  or  slightly  foot-celled  at  the  base,  scattered, 
laid  down  in  sporodochia  or  pionnotes,  in  the  mass  clear,  buff' 
or  salmon-orange  colored,  when  dry  carrot-red  or  pale,  3-  to 
5-,  rarely  6-  to  7-septate: 

0-  sept.    8.4  x  2.4,    mostly  5-12  x  2-3  (4-18  x  1.5-4)  P 

1-  sept.    17  x  2.9,      mostly  12-22  x  2.2-3.5       (9-30  x  2-5)  p. 
3-sept.    36  x  3,         mostly  32-50  x  2.7  -  3.5    (20-60  x  2-4.5)  u 
5-sept.    49  x  3.1,      mostly  41-63  x  2.7-4  (37-70  x  2-4.5)  p 
7-sept.    66  x  3.2,      mostly  61-82  x  2.7-4.2        (58-90  x  2.5-4.5)  p 

Chlamydospores  absent.    Dark  blue  spherical  sclerotia  0.08  x  0.1 
mm.  may  or  may  not  be  present.    Stroma  more  or  less  plecten- 
chymatous,  yellowish,  brownish,  violet,  etc. 

Martyn  in  1933  (279)  gave  the  following  def^'iption  of  the  organism  caus- 
ing the  "Man  Rice"  disease: 


The  base  of  affected  stems  is  usually  somewhat  discoloured,  and 
from  this  region  a  strain  of  Fusarium  monili forme  Sh.  may  be 
isolated .    Spore  measurements  of  the  fungus  gave  the  following 
figures:    Macrospores  2-4  septate,  majority  3  septate,  26.4  u- 
49.5  p  x  3.3  u-4.9  u.    Microspores  non-septate  6.6  p-13.2  p  x 
3.3  m-4.9  p. 

In  his  paper  on  the  bakanae  disease  in  the  Philippines  Reyes  (1934,  381) 
has  a  plate  of  camera- lucida  drawings  showing  micro-  and  macroconidia  of 
the  organism.    In  the  same  year  Wei  (532) .  in  his  article  on  "Rice 
Diseases",  had  a  plate  illustrating  the  morphological  characteristics  of 
Fusarium  monilif orme . 

In  1934  Nisikado  et  al.  (329)  reported  the  results  of  a  careful  compari- 
son of  organisms  causing  the  foot-rot  disease  in  India  and  the  bakanae 
disease  in  Japan.    The  following  is  a  summary  of  the  section  on 
"Morphological  Characteristics" : 

Mycelium  and  Conidionhore :-  There  were  no  appreciable  differences 
between  the  Indian  and  Japanese  strains  insofar  as  the  appearance 
of  the  mycelium  and  conidiophore  were  concerned.    The  hyphae 
were  colorless,  about  2  p  when  young  and  sometimes  attained  a 
length  of  5  p.    At  a  distance  of  16-60  p  they  produced  septa, 
where  there  was  little  or  no  constriction. 


Microconidia:-  Both  the  Japanese  and  Indian  strains  produced 
microconidia  in  long  chains  on  the  tips  of  the  aerial  mycelium, 
which  could  be  observed  by  the  naked  eye  as  a  white  powder  over 
the  surface  of  the  medium.    The  microconidia  were  colorless, 
continuous,  obovate  or  long  obovate,  sometimes  elliptical  or 
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spherical,  and  contained  one  or  two  small  light-refracting  bodies. 
The  size  of  the  microconidia  developed  on  steamed  rind  of  water- 
melon was  as  follows:  rf 


Indian  strain  No.  791 
Japanese    "       "  484 


6-11  x  2-3  u 
6-12  x  2-3.5  u 


Macroconidia ;-  The  macroconidia  were  colorless,  fusiform  or 
falcate,  more  or  less  curved  to  one  side  and  narrowing  near  the 
apex.    They  were  0-5  septated  but  3-septated  conidia  were  common. 
The  immature  conidium  had  a  round  apex.    The  base  of  the  conidium 
had  a  papillate  foot.    Measurements  of  conidium  size  of  strains 
grown  on  steamed  rind  of  watermelon  were  as  follows: 

Indian  strain  No.  791  20-38  x  2.5-3.5  u  (l-septate) 
Japanese    "       "    484     20-38  x  2.5-4  u  (l-septate) 

These  results  showed  that  morphologically  the  Indian  and  Japanese  strains 
were  very  similar. 

In  the  paper  published  in  1938,  in  which  he  announced  the  discovery  of  the 
bakanae  disease  in  Italy,  Elisei  (97)  has  figures  showing  the  conidiophores, 
micro-  and  macroconidia  of  the  causative  organism. 

Bugnicourt  (j>2) ,  in  his  1939  monograph  on  "The  Fusarium  and  Cylindrocarpon 
Species  in  Indochina, "  gives  the  following  description  of  Fusarium 
moniliforme  Sh. 

Microconidia  (see  B  in  Fig.  15):-  Very  abundant;  singly,  in  false 
heads,  in  more  or  less  long  chains;  unicellular,  less  frequently 
bi-  or  tricellular;  cylindrical,  ellipsoidal,  claviform,  sub- 
fusoid,  ovoid. 

Unicellular:    7.6  x  2.3       (3.4-20  x  1.3-4.1)  u 
Bicellular:      14.5  x  3.5      (11.8-19  x  3-4.3)  u 
Tricellular:    17  x  3.8         (14-24.5  x  3.2-4.6)  u 

Macroconidia  (see  A  in  Fig.  15):-  Subisodiametric,  rectilinear 
bodies,  subrectilinear  or  slightly  curved,  rarely  slightly  eel- 
shaped.    Tip  tapered  and  moderately  bent,  less  frequently  a 
little  hooked.    Base  foot-shaped,  udder-shaped,  more  rarely  sub- 
acuminate  or  not  differentiated. 

The  measurements  on  the  organism  isolated  from  rice  are  as 


follows : 


0-  septate 

1-  " 

2-  » 

3-  " 

4-  '* 


17%: 
36%: 
15%: 
32%: 


12  x  2.1 
18  x  2.3 
24  x  2.4 
31  x  2.5 
44  x  2.5 


(8-19  x  1.7-2.5)  u 
(11-27  x  1.7-2.8)  u 
(16-36  x  2.3-2.8)  u 
(23-45  x  2-3.1)  u 


rare 
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Baldacci  in  19-45  (26)  in  his  paper  "On  the  Biology  and  Pathogenicity  of 
Italian  Strains  of  Fusarium  moniliforme  Sh."  gives  some  morphological 
characteristics  of  the  organism  (pp.  216-217)  and  a  figure  showing  macro- 
and  microconidia. 

In  1946  Moreau  (298)  gave  the  following  information  on  the  organism  causing 
the  "Gigantism"  disease  in  the  Cameroons: 

On  the  glumes  of  Orvza  sativa  L.  we  observed  superficial  peri- 
thecia,  spherical,  230-280  u  in  diameter,  with  a  small  ostiole 
just  detectable.    The  ascus,  which  contains  4,  6  or  8  spores, 
measures  60-100  x  5-9  u.    The  ascospores,  located  in  one  or  two 
rows,  are  ellipsoidal  or  fusoid,  uniseptate,  and  hyaline;  their 
length  ranges  from  9-15  x  3-6  u. 

In  his  1952  paper         ,  Bugnicourt  gives  the  same  descriptions  of  the  micro- 
and  macroconidia  of  Fusarium  moniliforme  Sheld.  and  the  same  figure  as  given 
in  his  1939  monograph  (£2).    The  dimensions  of  the  microconidia  are  the  same 
as  those  given  in  1939;  the  dimensions  of  the  macroconidia  in  the  1952  paper, 
however,  are  as  follows: 

a)    Conidia  taken  from  a  sporodochium  formed  on  the  rice  seed 


2-  septate:  1%:  34  x  3  u 

3-  "      :  62$:  39  x  3.3  (33-49  x  2.7-3.6)  u 

4-  "      :  25%:  43  x  3.4  (36-49  x  3.1-3.6)  u 

5-  "      :  12%:  47  x  3.4  (43-53  x  3.1-3.6)  u 

b)    Conidia  taken  from  pionnotes  obtained  on  rice  flour  agar 

1-  septate:  1%:  24  x  2.4  u 

2-  "      :  2%:  35  x  2.6  (24-42  x  2.4-2.7)  u 

3-  "      :  60%:  45  x  2.7  (34-55  x  2.4-2.9)  u 

4-  "      :  32%:  53  x  2.7  (43-65  x  2.7-2.9)  u 

5-  "      :  4%:  54  x  2.8  (50-58  x  2.7-2.9)  u 

6-  "      :  1%:  64  x  2.7 


In  1952  Casati  (62),  in  his  article  on  "The  Resistance  of  Some  Varieties  to 
Fusarium  moniliforme  Sh.",  has  a  plate  showing  micro-  and  macroconidia  as 
well  as  the  growth  of  the  fungus  on  the  rice  plant. 

Cultural  Characteristics 

The  following  papers  contain  material  on  the  cultural  characteristics  of 
the  bakanae  organism:    Kurosawa  (1929,  22A)'>  Takahashi  (1930,  4j12);  Thomas 
(1931,  A22);  Ito  and  Kimura  (1931,  XII)',  Nisikado  et  al.  (1933,  326): 
Nisikado  et  al.  (1934,  223)',  Wollenweber  and  Reinking  (1935,  554): 
Bugnicourt  (1939,  £2j;  Baldacci  (1945,  £6);  Stoll  (1954,  ^k)',  and 
Zachariah,  Hansen  and  Snyder  (1956,  589) . 


-  1*9  - 


Physiology 

Physiological  studies  on  Fusarium  moniliforme  and  on  the  Fusaria  in 
general,  include  the  following: 

237.  Leonian,  L.  H.  (1929)  Studies  on  the  Variability  and 
Dissociations  in  the  Genus  Fusarium. 

238.  Leonian,  L.  H.  (1932)  The  Pathogenicity  and  the  Vari- 
ability of  Fusarium  moniliforme  from  Corn. 

153.    Hirayama,  S.  (1934)  Studies  on  the  Anaerobiosis  of 

Plant  Disease  Fungi.    I.    A  Comparative  Study  on  the  Aerobic 
Respiration  of  the  Fungi. 

<421.    Seto,  F.  (1936)  Comparison  of  Cellulose-Decomposition  by 

Plant  Pathogenic  Fungi. 

167.    Iraura,  I.  (1937)  On  the  Alcoholic  Fermentation  of  Gib- 

berella  Fu,iikuroi.  the  Causal  Fungus  of  the  "Bakanae"  Disease  of 
the  Rice  Plant  and  Its  Relation  to  Pathogenicity. 

332.    Nisikado,  Y. ,  Hirata,  K.,  and  Higuti,  T.  (1938)  Studies 
on  the  Temperature  Relations  to  the  Longevity  of  Pure  Cultures  of 
Various  Fungi,  Pathogenic  to  Plants. 

149.    Hemmi,  T.  and  Aoyagi,  Z.  (1941)  Ecological  Studies  of 

Important  Fungi  Pathogenic  to  the  Crops  in  the  Far  East.  I. 
Germination  of  the  Macroconidia  of  Gibberella  Fu.iikuroi  in  Relation- 
ship to  Some  Environmental  Factors. 

395.    Sarojini,  T.  S.  and  Yogeswari,  L.  (1947)  Aeration  Affect- 

ing Growth  and  Sporulation  of  Some  Soil  Fusaria  in  Liquid  Cultures. 

98.    Elliot,  E.  S.  (1948)  Effect  of  Vitamins  on  Growth  of  Some 

Graminocolous  Species  of  He lminthospor ium  and  Fusarium. 

587.    Yogeswari,  L.  (1948)  Trace  Element  Nutrition  of  Fungi. 

I.    The  Effect  of  Boron,  Zinc  and  Manganese  on  Fusarium  Species. 

391.    Sadasivan,  T.  S.  (1951)  Role  of  Trace  Elements  in  Control 

of  Root-Infecting  Fungi. 

351.    Pai,  K.V.S.  (1953)  Carbon,  Nitrogen,  and  pH  Relationships 

to  Growth  of  Soil  Fusaria  in  Culture. 

446.    Stoll,  C.  (1954)  On  the  Metabolism  and  Biologically 

Active  Substances  of  Gibberella  Fu.iikuroi  (Saw.)  Woll.,  the  Cause  of 
"Bakanae"  Disease. 
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314-    Niethammer,  A.  and  Baessler,  H.  (1954)  On  the  Cultiva- 

tion and  Preservation  of  Various  Fungi  and  Bacteria  in  Pure  Culture. 

Singh,  R.  K.  and  Wood,  R.K.S.  Production  and  Properties 

of  Pectic  Enzymes  Secreted  by  Fusarium  monili forme  Sheldon. 
Annals  of  Botany  (London)  N.S.  70,  pp.  89-103  (1956)         (R.A.M.  21, 
385  (1956)). 

Bilai,  V.  I.  (1955)  'The  Fusaria  (Biology  and  Systematics) , 

Kiev,  1955,  319  pp.         (See  R.A.M.  16,  731-2  (1957)). 

Taxonomy 

The  need  for  revision  of  the  taxonomy  of  the  genus  Fusarium.  as  given  in 
Wollenweber  and  Reinking's  book  on  "Die  Fusaria"  (1935),  is  discussed  in 
the  following: 

364-.    Raillo,  A.  I.  (1935)  Diagnostic  Evaluation  of  the  Morpho- 

logical and  Cultural  Characters  in  the  Genus  Fusarium. 

435.  Snyder,  W.  C.  and  H.  N.  Hansen  (1940)  The  Species  Concept 
in  Fusarium. 

346.    Padwick,  G.  W.  (1941)  The  Genus  Fusarium.    VI.    A  Recent 

Attempt  at  Mass  Revision. 

556.    Wollenweber,  H.  W.  (1943)  Fusarium  Monograph.  II. 

Parasitic  and  Saprophytic  Fungi. 

436.  Snyder,  W.  C.  and  H.  N.  Hansen  (1945)  The  Species  Concept 
in  Fusarium  with  Special  References  to  Discolor  and  Other  Sections. 

292.    Miller,  J.  J.  (1946)  Cultural  and  Taxonomic  Studies  on 

Certain  Fusaria.    II.    The  Taxonomic  Problem  in  Fusarium  with 
Particular  Reference  to  Section  Elegans. 

424.    Sherbakoff,  CD.  (1947)  Plant  Disease  Relation  and 

Classification  of  Fusaria. 

118.  Gordon,  W.  L.  (1952)  The  Occurrence  of  Fusarium  Species 
in  Canada.    II.    Prevalence  and  Taxonomy  of  Fusarium  Species  in 
Cereal  Seed. 

119.  Gordon,  W.  L.  (1953)  Sexual  Phenomena  Related  to  the  Pro- 
duction of  Perithecia  in  Certain  Species  of  Fusarium. 

437.  Snyder,  W.  C.  and  H.  N.  Hansen  (1954)  Variation  and 
Spec iat ion  in  the  Genus  Fusarium. 
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-438.    Snyder,  W.  C.  and  H.  N.  Hansen  (195/+)  Concepts  of  Species 

and  Nomenclature  Evolved  from  Studies  on  the  Fungus-  Genus  Fusarium. 

0 

Gordon,  W.  L.  (1954)  The  Occurrence  of  Fusarium  Species 

in  Canada.    III.    Taxonomy  of  Fusarium  Species  in  the  Seed  of  Vege- 
table, Forages,  and  Miscellaneous  Crops.         Canadian  Journal  of 
Botany  32.  576-590  (1954). 

Bilai,  V.  I.  (1955)  The  Fusaria  (Biology  and  Systematics), 

Kiev,  1955,  319  pp.         (See  fi,A,M-  26,  731-2  (1957)). 

589.    Zachariah,  A.  T.,  H.  N.  Hansen,  and  W.  C.  Snyder  (1956) 

The  Influence  of  Environmental  Factors  on  Cultural  Characters  of 
Fusarium  Species. 


439.    Snyder,  W.  C,  H.  N.  Hansen,  and  J.  W.  Oswald  (1957) 
Cultivars  of  the  Fungus,  Fusarium. 
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CHAPTER  III 


THE  GROWTH-PROMOTING  PRINCIPLE  AND  EARLY  WORK  ON  ITS  ISOLATION 


The  first  suggestion  that  the  bakanae  effect  might  be  due  to  a  substance 
produced  by  the  fungus  causing  the  disease  appeared  in  the  1912  paper  of 
the  plant  pathologist  K.  Sawada  (396) .  in  which  it  was  stated  that  "On 
microscopic  examination,  the  plant  system  is  found  to  contain  mycelium. 
It  is  thought  that  the  plants  grow  taller  due  to  some  stimulation  from 
the  mycelium". 

In  the  early  1920' s  a  young  graduate  of  Chiba  Horticultural  College, 
Eiichi  Kurosawa,"-  came  to  Taihoku,  Formosa  to  work  with  Sawada  at  the 
Central  Research  Institute  of  the  Formosan  Department  of  Agriculture  on 
methods  of  controlling  the  bakanae  disease,  which  was  causing  severe 
losses  of  rice  on  the  island.    In  the  course  of  his  investigations 
Kurosawa  became  interested  in  the  unusual  symptom  of  hyper-elongation 
which  characterized  the  disease,  and  he  undertook  by  himself  to  determine 
its  nature  and,  if  possible,  to  isolate  it. 

In  the  summer  of  1925  Kurosawa  started  his  experimental  work  on  this 
phase  of  the  problem,  and  by  the  following  year  he  had  published  in 
Japanese  his  now  classical  paper  "Experimental  Studies  on  the  Secretion 
of  the  'Bakanae1  Fungus  on  Rice  Plants"  (210)  in  the  Transactions  of  the 
Natural  History  Society  of  Formosa,  a  translation  of  which  appears  in 
Chapter  XIV.    To  determine  whether  or  not  the  bakanae  fungus  was  produc- 
ing a  growth-promoting  principle,  Kurosawa  grew  the  mold  on  both  solid 
and  liquid  media.    Sterile  filtrates  of  these  cultures,  even  after  2-3 
hours'  heating  at  100°  C,  gave  marked  stimulation  of  growth  in  rice 
seedlings  and  grass.    The  effect  on  corn  was  not  so  striking.    In  this 
paper  appeared  the  first  photograph  to  be  found  in  the  literature  illus- 
trating the  stimulatory  effect  of  bakanae  fungus  filtrates  on  plants. 

From  the  work  described  in  this  paper  Kurosawa  drew  the  following 
conclusions : 

1.  The  rice  "Bakanae"  fungus  secretes  a  type  of  toxin  which 
accelerates  rice  growth. 

2.  Besides  accelerating  rice  growth,  the  toxin  damages  root 
growth  and  interferes  with  the  formation  of  chlorophyll. 

3.  It  is  conceivable  that  the  toxin  exerts  a  similar  action 
on  other  plants  besides  rice. 

4.  The  toxin  was  scarcely  altered,  even  after  being  kept  at 
100°  C.  for  4  hours. 


Dr.  T.  Hayashi  has  kindly  supplied  the  following  information  about 
Kurosawa.    He  was  born  in  Itahashi,  Tsukuba-gun,  Ibaragi  Prefecture, 
Japan  on  July  5,  189-4  and  died  in  March  1953. 
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5.  The  toxin  secreted  by  the  "Bakanae"  fungus,  being  a  char- 
acteristic feature  of  the  fungus,  plays  a  vital  role  in 
differentiating  it  from  similar  fungi. 

6.  It  appears  that  resistivity  of  the  rice  plant  to  the  toxin 
is  dependent  on  the  variety. 

7.  Apparently  the  rice  plant  does  not  form  an  antibody  against 
the  toxin. 

The  publication  of  Kurosawa's  paper  at  once  stimulated  other  workers  to 
take  up  the  problem,  and  in  1928  a  preliminary  report  "Experiments  Relat- 
ing to  Stimulative  Action  by  the  Causal  Fungus  of  the  'Bakanae'  Disease 
of  Rice"  by  Takewo  Hemrai  and  Fusataro  Seto  issued  from  the  Laboratory  of 
Phytopathology  of  Kyoto  Imperial  University  (l4l) .    One  of  the  figures 
in  this  paper  shows  the  effect  of  culture  filtrates  on  rice  seedlings. 
Later  in  the  same  year  Seto  (4.08;  see  also  409.  410)  published  a  detailed 
account  of  his  experiments  on  the  effects  of  culture  liquors  on  plants. 
No  chemical  studies  were  made. 

In  1930  Kurosawa  (215)  published  his  second  paper  on  the  growth-promoting 
principle,  in  which  he  reported  tests  made  with  culture  filtrates  ob- 
tained from  a  variety  of  Gibberella  species.    From  this  work  it  was  evi- 
dent that  almost  all  strains  isolated  from  rice  plants  with  bakanae 
disease  could  produce  filtrates  capable  of  accelerating  plant  growth, 
while  other  strains  of  Gibberella  could  not.    Kurosawa  also  noted  that 
sometimes  there  was  a  suppression  of  growth  by  the  culture  filtrates. 

Takahashi  in  1930  (473;  see  also  472) .  prompted  by  the  work  of  Kurosawa, 
Hemrni  and  Seto,  also  carried  out  preliminary  experiments  on  the  growth- 
stimulating  properties  of  culture  filtrates  in  connection  with  studies  on 
the  control  of  the  disease.    No  attempts  at  isolation  were  made. 

In  1931  investigators  in  the  Phytopathological  Laboratory  of  Hokkaido 
Imperial  University  in  Northern  Japan  started  to  report  the  results  of 
their  studies  on  the  growth-accelerating  substance.    In  that  year 
Seiya  Ito  and  Shoichi  Shimada  (173)  published  in  English  an  interesting 
paper  "On  the  Nature  of  the  Growth  Promoting  Substance  Excreted  by  the 
'Bakanae'  Fungus",  in  which  was  described  the  first  serious  attempt  to 
isolate  the  active  principle.    Photographs  of  treated  plants  were  pro- 
vided, showing  that  the  principle  is  removed  from  culture  liquors  by 
treatment  with  charcoal.    It  was  further  concluded  that  the  substance  is 
thermostable,  that  it  is  neither  volatile  nor  enzymic  in  nature,  and  that 
it  is  diffusible  through  a  semipermeable  membrane.    The  first  attempt  at 
developing  an  assay  for  the  growth  factor  is  described  in  this  paper,  the 
test  plants  being  rice  seedlings.    For  other  publications  by  Ito  and 
Shimada  see  Abstracts  174.  175.  and  177. 
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As  soon  as  it  became  established  that  the  bakanae  organism  could  produce 
the  growth-promoting  substance  in  vitro,  attention  was  turned  to  the  prob- 
lem of  increasing  yields  so  as  to  facilitate  isolation.    The  first  report 
of  this  kind  was  by  Takahashi  (473:  see  also  475)  and  appeared  in  1930. 
In  this  paper  it  was  noted  that  elongation  resulted  with  culture  filtrates 
obtained  by  growing  the  organism  on  1/&-0.05/6  glucose  solutions,  but  not  on 
5/6  glucose  solutions.    Ito  and  Shimada  (1931,  221)  found  that  KH2PO4.  and 
MgSO^  were  required  in  the  nutrient  solution  in  order  to  get  production 
of  the  growth  promoter.    In  1931  Kurosawa  (216)  reported  that  highest 
yields  occurred  when  the  fermentation  was  carried  out  at  20°-30°  C,  with 
20°  C.  being  the  optimum.    He  also  found  that  KH2PO4  was  a  required 
nutrient  for  maximum  production  of  the  growth  stimulant. 

In  1932  Kurosawa  (217)  published  a  paper  on  the  effect  of  inorganic  con- 
stituents on  the  formation  of  the  growth-stimulant.    An  attempt  was  made 
to  learn  something  about  the  nature  of  the  active  principle.    Toward  this 
end  culture  liquors  were  taken  to  dryness  and  various  tests  made  on  the 
residue.    The  results  of  these  tests  can  be  summarized  as  follows:  The 
toxin  is  insoluble  in  alcohol,  ether,  toluene,  chloroform,  xylene  and 
carbon  disulfide.    It  is  non-volatile,  dialyzable  through  a  collodion 
membrane,  and  capable  of  adsorption  by  lime-charcoal.    It  remains  un- 
changed at  a  temperature  of  100°  C.  for  a  number  of  hours  either  in  the 
moist  or  dry  state. 

By  1932  Seto  (412)  was  able  to  publish  a  long  paper  giving  a  full  account 
of  his  work  on  the  active  principle.    From  his  studies  on  the  effects  of 
various  nutrients  he  concluded  that  low  glucose  concentration  favored 
production  of  this  material. 

Shimada,  having  extended  his  isolation  studies,  published  in  1932  a  paper 
in  English  entitled  "Further  Studies  on  the  Nature  of  the  Growth  Promoting 
Substance  Excreted  by  the  'Bakanae'  Fungus"  (425 :  see  also  428) .  Active 
material  was  obtained  in  the  following  manner:    The  fermentations  were 
carried  out  for  48  days  and  the  filtered  culture  liquor  taken  to  dryness 
by  gentle  heating.    The  residue  was  extracted  by  various  solvents. 
Removal  of  the  solvents  from  the  extracts  left  yellowish,  sticky  residues 
when  alcohol,  acetone,  chloroform  and  distilled  water  were  the  solvents. 
In  the  case  of  ether,  the  residue  was  glassy  in  appearance.    All  of  the 
residues  were  active  when  tested  on  rice.    Experiments  on  adsorption  of 
the  active  principle  on  carbon  and  elution  with  various  solvents  were 
also  carried  out.    The  active  products  stimulated  the  growth  of  the  seed- 
lings of  Indian  corn,  wheat,  barley,  rye,  Azuki  bean,  and  soybean. 

The  problem  of  how  to  increase  the  amount  of  growth-promoting  material 
formed  during  the  fermentation  and  at  the  same  time  suppress  the  accumu- 
lation of  the  growth-retarding  substance  was  further  studied  by  Kurosawa 
(1934,  220) .    The  effect  of  pH  appeared  to  be  of  importance,  so  the 
changes  brought  about  by  addition  of  sulfuric  acid  were  investigated.  It 
was  found  that  at  pH  3  the  production  of  the  growth-inhibiting  material 
was  suppressed. 
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Similar  fermentation  studies  were  carried  out  by  Shimada  (1934,  430.  421) • 
The  conditions  recommended  for  maximum  production  of  the  growth-promoting 
principle  were  a  pH  of  3.4-4.8,  glucose,  fructose  or  sucrose  as  carbon 
sources,  and  (NH^^SO^,  KNO3,  asparagine  or  peptone  as  nitrogen  sources. 

In  the  early  1930' s  a  group  of  investigators  at  the  University  of  Tokyo 
initiated  an  extensive  program  having  as  its  ultimate  objective  the  iso- 
lation of  the  growth  stimulant,  and  by  1934  Yabuta,  Kambe  and  Hayashi 
(558)  were  able  to  report  that  they  had  obtained  the  growth-retarding 
substance  in  crystalline  form.    This  powerful  chelating  compound  was  named 
"fusaric  acid",  and  was  shown  to  be  5-n-butyl  picolinic  acid. 

In  1935  Yabuta  (559)  announced  in  Agriculture  and  Horticulture  that  the 
long-sought  growth  stimulant  had  finally  been  isolated  in  his  laboratory 
as  a  fairly  pure  solid,  although  it  was  not  yet  pure  enough  for  analysis. 
The  substance  was  named  "gibberellin";  this  appears  to  be  the  first  use 
of  the  term  in  the  scientific  literature.    For  the  production  of  the 
gibberellin,  the  following  nutrients  and  cultural  conditions  were  used: 
Glycerol  as  carbon  source;  an  ammonium  salt  as  nitrogen  source;  pH  2.4, 
temperature  27°  C;  and  a  10-day  growth  period.    Gibberellin  was  judged 
to  be  an  acid  or  a  phenol  since  it  could  be  extracted  from  acidic,  but  not 
alkaline,  solutions.    In  the  following  year  Yabuta  and  Hayashi  (560)  pub- 
lished a  paper  in  the  same  journal  in  which  they  gave  some  details  of 
their  procedure  for  the  isolation  of  fairly  pure  amorphous  gibberellin. 
A  similar  report  in  1937  (561;  see  also  562)  contained  essentially  the 
same  chemical  information,  along  with  results  of  tests  on  barley,  buck- 
wheat, soybeans,  gourd  and  tomato.    In  the  same  year  Hemmi  (146) 
summarized  the  work  done  in  his  laboratory  on  the  growth-promoting 
principle. 

By  1938  Yabuta  and  Sumiki  (563)  were  able  to  report  in  a  ••Communication  to 
the  Editor",  published  in  the  Journal  of  the  Agricultural  Chemical  Society 
of  Japan .  the  isolation  of  two  crystalline  "gibberellins" .    The  first— 
gibberellin  A— melted  at  194°-6°  and  stimulated  stem  growth  in  rice.  Later 
work  has  shown  that  this  material  was  the  physiologically  inactive 
allogibberic  acid  (22),  contaminated  with  a  little  gibberellin.    The  other 
product— gibberellin  B — melted  with  decomposition  at  245°-6°  and  had  a 
rotation  of  ^36°.    It  has  since  been  shown  by  the  Japanese  workers  (1955, 
468)  that  this  material  was  a  mixture  of  at  least  three  gibberellins. 
Also  in  a  later  paper  by  Yabuta  e£  aj,.  (1941,  572)  the  names  gibberellin  A 
and  B  were  reversed. 
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CHAPTER  IV 
ASSAY  METHODS 


In  the  early  work  on  Gibberella  fujikuroi  culture  liquors,  a  rough  esti- 
mate of  growth-promoting  activity  was  obtained  by  measuring  the  height  of 
a  treated  plant  and  comparing  it  with  that  of  a  control  (Kurosawa,  1926, 
210;  Ito  and  Shimada,  1931,  173) .    Results  were  sometimes  made  unreliable 
by  the  presence  of  fusaric  acid,  which  has  a  growth-retarding  effect  on 
plants.    This  difficulty  was  partly  circumvented  by  the  University  of 
Tokyo  workers  through  dilution  of  samples  to  the  point  where  the  growth 
stimulant  still  had  an  effect  but  the  fusaric  acid  did  not. 

A  rice  seedling  assay  was  used  by  Yabuta  and  Hayashi  (1939,  56<Q  in 
following  the  chemical  purification  which  finally  led  to  the  isolation 
of  crystalline  gibberellin.    Once  the  purified  material  had  been  prepared, 
a  good  standard  of  comparison  was  available,  which  made  possible  more 
reliable  estimations  of  gibberellin  content. 

In  their  paper  on  gibberellin  production,  Yabuta,  Sumiki  and  Uno  (1939, 
566)  described  their  assay  method  as  follows:    Acidified  culture  liquor 
(100  cc.)  was  extracted  with  ether  for  one  week,  the  ether  evaporated  to 
dryness  and  the  residue  dissolved  in  100  cc.  of  alcohol.    One  cc.  of  this 
solution  was  made  up  to  30  cc.  with  water,  which  gave  the  solution  to  be 
assayed.    Unhulled  rice  grains  (Shinriki  variety)  were  selected  by  the 
salt-water  method,  immersed  in  2%  HgCL^-alcohol  solution  for  20  minutes, 
and  washed  with  sterile  water.    Twenty  of  the  sterilized  grains  were 
spread  over  a  thin  sheet  of  adsorbent  cotton  on  a  Petri  dish.    Then  the 
30  cc.  of  test  solution  mentioned  abgve  was  sprinkled  over  the  grains. 
The  seeds  were  allowed  to  grow  at  30    for  about  10  days,  the  water  lost 
by  evaporation  being  replaced  from  time  to  time.    The  heights  of  the 
seedlings  were  measured,  the  average  calculated,  and  compared  with  that 
of  a  control.    To  further  minimize  the  effect  of  fusaric  acid,  a  solution 
one-half  as  dilute  as  that  above  was  also  assayed  at  the  same  time. 
Because  of  the  variability  in  the  rice  grains  the  assays  were  repeated 
from  2-6  times.    This  method  was  used  throughout  the  work  done  by  the 
University  of  Tokyo  investigators,  as  well  as  by  Stodola  et  al.  (A.A2 ) . 
An  attempt  was  made  by  Kitamura  and  Sumiki  (1954,  200)  to  develop  a 
polarographic  method  for  determining  gibberellin.    No  further  mention  of 
this  method  has  appeared  in  the  literature  since  that  time. 

In  their  first  paper  on  production  (^0),  the  I.C.I,  workers  used  wheat 
seedlings  as  the  assay  plant.    In  later  studies  (1954,  iA't  1955,  £5j  peas 
were  used  with  more  success. 

Since  plant  assays  are  too  slow  to  be  of  value  in  following  industrial 
fermentations,  manufacturers  have  sought  to  develop  chemical  and  physical 
methods  for  rapidly  estimating  gibberellin.    Some  of  these  were  described 
by  Manzelli  (£1)  in  a  talk  on  "Gibberellic  Acid  Assay  Methods"  given  at 
the  Symposium  on  "Chemistry  and  Physiological  Actions  of  Gibberellins" 
at  the  September  1957  meeting  of  the  American  Chemical  Society.  No 
paper  has  yet  appeared  describing  the  work  done  at  Merck  and  Co. 
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Further  work  on  bioassays  has  been  done  by  the  following:    Radley  (1956, 
363)  with  etiolated  wheat  seedlings;  Neely  and  Phinney  (1957,  312)  with 
dwarf  corn  mutants;  Van  Overbeek  et  ai.  (1957,  515)  on  A vena  coleoptile. 
See  also  Nitsch  and  Nitsch  (1956,  23_8_),  Bird  and  Pugh  (Plant  Physiology 
22,  45-6  (1958)),  and  Mitchell  (A.Q.A.C.  Journal         182-5  (1958)). 
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CHAPTER  V 


PRODUCTION  OF  THE  GIBBERELLINS 


In  Chapter  III  "The  Growth-Promoting  Principle  and  Early  Work  on  Its  Iso- 
lation" the  first  attempts  at  the  production  of  gibberellin  were 
described.    Mention  was  made  of  preliminary  studies  on  the  effects  of 
nutrients,  pH,  temperature,  and  fermentation  time  on  the  amount  of  activ- 
ity produced.    These  investigations  finally  culminated  in  the  isolation 
of  crystalline  gibberellin  by  Yabuta  and  Sumiki  ($63)  in  1938.  The 
obvious  importance  of  such  a  powerful  growth  stimulant  demanded  that  larger 
amounts  be  made  available  for  structure  studies  and  for  more  thorough 
testing  on  plants.     In  this  chapter  will  be  described  the  Japanese  work 
toward  this  end,  as  well  as  the  later  British  and  American  contributions. 

In  Paper  2  of  the  University  of  Tokyo  series  Yabuta  and  Hayashi  (1939,  564) 
reported  the  use  of  the  following  media  for  gibberellin  production: 

NH4CI       KH2PO4       glycerine       water  HC1 

Solution  A         1  g.         1  g.  1  cc.  1  1.        to  pH  2.5-3 

Solution  B         3  g.         3  g.  3  cc.  1  1.       to  pH  2.5-3 

In  most  of  the  work,  Solution  A  was  used,  but  when  larger  amounts  of  gib- 
berellin were  needed,  Solution  B  also  came  into  use.    For  small-scale  work 
300  cc.  flasks  were  used  and  for  larger  quantities  L-l.  flasks.  The 
incubation  temperature  was  25°  C.  and  the  growth  period  10  days  for  Solu- 
tion A  and  30  days  for  Solution  B. 

In  1939,  Yabuta,  Sumiki  and  Uno  (566)  published  a  detailed  paper  on  the 
"Cultivation  Conditions  for  the  Production  of  Gibberellin  and  Fusaric 
Acid".    This  article  described  their  attempts  to  find  conditions  that  would 
give  good  yields  of  gibberellin  without  the  production  of  fusaric  acid. 
The  cultures  used  in  their  work  were  Kurosawa  Nos.  1  and  2,  Shimada  Nos.  1 
and  2  (isolated  in  Akita  Prefecture  in  1936),  Seto  Nos.  12  and  18  (isolated 
in  Kyoto  Prefecture  in  1927),  and  Imura  Nos.  101  and  102  (isolated  in 
Kyoto  Prefecture  in  1937). 

The  carbon  source  was  either  glycerol  or  glucose  (1.5-10%);  the  inorganic 
salts  were  NH^Cl  (0.3%)  and  KH2P0^  (0.3%).    The  pH  values  were  varied  from 
2.5-9,  the  incubation  temperature  was  25°  C,  and  the  cultivation  time 
either  15,  30  or  45  days.    Each  flask  (200  cc.)  was  half  filled  with  cul- 
ture liquor.    Culture  liquors  obtained  under  these  conditions  were  assayed 
with  rice  seedlings  as  the  test  plant.    From  this  work  it  was  concluded 
that  glycerol  (1-3%)  gave  the  highest  yield  of  gibberellin,  the  pH  being 
3.4  and  time  of  cultivation  30-45  days.    Strains  Seto  No.  18  and  Imura 
No.  101  proved  to  be  the  best. 

In  Paper  7  (569)  a  larger  scale  run  was  described  in  which  1-  and  2- liter 
flasks  were  used.    The  maximum  yield  of  crude  gibberellin  was  10.5  g. 
from  180  liters  of  culture  liquor. 
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In  1953  Kitamura  et  al.  ( lc>9 )  reported  on  the  production  of  gibberellin 
by  submerged  fermentation  in  stainless-steel  tanks,  the  yield  of  gibberel- 
lin being  8  \ig.  per  cc. 

In  the  meantime  the  first  work  on  gibberellin  outside  of  the  Orient  was 
under  way  at  the  Chemical  Corps  Biological  Laboratories,  Camp  Detrick, 
Frederick,  Maryland.    In  March  1950,  Dr.  J.  E.  Mitchell  reviewed  these 
studies  in  a  talk  before  the  American  Phytopathological  Society  (293 
see  also  294  and  288).    The  medium  used  had  the  following  composition: 
Glucose,  4$;  NH4CI,  0.3#;  MgSO^,  0.3$;  and  KH2P0^,  0.3%.    Active  concen- 
trates were  obtained,  beans  being  used  for  assay  purposes.    Some  inter- 
esting effects  on  plants  were  observed. 

Recognizing  the  potentialities  of  the  gibberellins  in  agriculture,  the 
Camp  Detrick  workers  sought  to  hasten  the  development  of  the  problem  in 
this  country  by  enlisting  the  aid  of  investigators  especially  trained  in 
fermentation  work.    Accordingly  arrangements  were  made  in  August  1951 
with  the  Northern  Regional  Research  Laboratory  to  develop  a  reliable 
large-scale  fermentation  process  for  the  production  of  gibberellin,  and 
to  work  out  a  procedure  for  its  complete  purification. 

By  using  a  Nisikado  strain  of  Fusarium  moniliforme.  the  Peoria  workers 
(1955,  442)  were  able  to  get  satisfactory  production  of  gibberellin  once 
it  was  learned  that  the  medium  recommended  by  Kurosawa  (and  later  by 
Yabuta)  needed  to  be  supplemented  by  MgSO/.    The  medium  used  was  as 
follows:    Glucose,  2%;  MgS0//.7H20,  0.3%;  NH4CI,  0.3%;  and  KH2P04,  0.3%. 
Fermentations  were  terminated  after  65  hours  and  gave  about  20  mg.  of 
gibberellin  per  ml.    From  the  crude  crystalline  gibberellin  (cr  +62-75° 
obtained  in  these  pilot-plant  runs  a  new  gibberellin  (C^oH^O^;  ^-0L -/ 
+92°)  was  obtained  in  July  1952  by  repeated  recrystallizations  of  the 
mixture.    A  chromatographic  method  of  separation  was  devised  which  also 
permitted  the  isolation  of  the  gibberellin  with  a  rotation  of  +36°. 
This  work  was  described  in  a  Bureau  report  for  1953,  which  appeared  in 
April  1954  (12). 

Independently  of  the  American  workers,  British  investigators  at  the  Akers 
Research  Laboratories  of  Imperial  Chemical  Industries,  Ltd.,  at  Welwyn, 
Herts,  England,  were  actively  studying  the  gibberellin  problem.    In  their 
laboratories  gibberellic  acid  was  isolated  at  about  the  same  time  as  the 
^19^22^6  coraPound  {ol  +92°)  in  Peoria.    An  exchange  of  samples  proved  the 
compounds  to  be  identical.    The  English  work  was  described  in  a  note  by 
Curtis  and  Cross,  submitted  July  5,  1954  and  appearing  in  the  August  28th 
number  of  Chemistry  and  Industry  (83 ) . 

In  the  following  year  a  paper  giving  details  on  the  production  and  iso- 
lation of  gibberellic  acid  appeared  from  the  I.C.I,  laboratory  (Borrow 
et  al.,  40).    In  the  still-culture  work  Raulin-Thom  medium  containing 
sucrose  was  used,  and  yields  as  high  as  40  mg.  per  liter  were  obtained  in 
12-15  days.    In  submerged  culture,  yields  of  200  mg. /liter  were  realized 
in  18  days  at  25°  C.  on  the  same  medium.    Except  for  one  strain  from 
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sugarcane,  only  cultures  of  Gibberella  fu.iikuroi  isolated  from  rice  were 
capable  of  producing  gibberellin.    A  comparison  of  a  number  of  strains 
of  Gibberella  fu.iikuroi  showed  considerable  variation  in  the  capacity 
for  gibberellin  production.    The  most  active  strains  found  by  the  British 
have  been  made  available  to  others  by  deposition  of  cultures  (Nos.  914, 
917,  1001,  1004,  1135  and  1139)  at  the  Commonwealth  Mycological  Institute, 
Kew,  and  at  the  Centralbureau  voor  Schimmelcultures,  Baarn,  Netherlands. 

Further  I.C.I,  studies  on  production  are  described  in  an  Australian 
patent  application  (1955,  166) .  in  which  yields  of  544  rog.  of  gibberellin 
per  liter  were  reported. 

An  investigation  has  been  made  by  Curtis  (1957,  8J>)  of  culture  filtrates 
from  1,500  fungal  and  actinomycete  strains.    None  stimulated  the  growth 
of  corn  seedlings  and  hence  it  was  concluded  that  gibberellin  production 
is  either  very  rare,  or  perhaps  even  limited  to  Gibberella  fu.iikuroi . 

Gibberellin  is  now  being  manufactured  by  the  following  companies,  although 
not  all  of  them  have  chosen  to  put  their  product  on  the  market  yet: 

1.  Imperial  Chemical  Industries,  Ltd.,  obtainable  from  Plant  Protection 
Limited,  Fernhurst  Research  Station,  near  Haslemere,  Surrey,  England. 

2.  Eli  Lilly  and  Co.,  Indianapolis,  Indiana. 

3.  Merck  and  Co.,  Rahway,  New  Jersey. 

4.  Lederle  Laboratories  Division,  American  Cyanamid  Company,  Pearl  River, 
New  York. 

5.  Abbott  Laboratories,  North  Chicago,  Illinois. 

6.  Kyowa  Fermentation  Industry  Co.,  Ltd.  9,  1-Chome,  Yuraku-cho, 
Chiyoda»ku,  Tokyo,  Japan. 
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CHAPTER  VI 

# 

ISOLATION  AND  CHARACTERIZATION  OF  THE  PURE  GIBBERELLINS 


The  first  report  of  the  isolation  of  crystalline  gibberellin  was  that  of 
Yabuta  and  Sumiki  in  1938  (563) .  who  gave  the  following  information  on 
the  highly  active  material  which  they  designated  as  "gibberellin  B" : 
Short  prisms.    Decomposition  at  245°-6°  C.  LaJ\)  +36.13°  (c,  4.29, 
methanol).    C,  66.05;  H,  7.12.    M.W.  386  (Rast),  357  (titration). 

With  Paper  10  of  the  University  of  Tokyo  series  Yabuta  and  his  associates 
(1941,  572)  began  their  reports  on  the  chemical  constitution  of  gibberel- 
lin.   In  this  article  the  "gibberellin  B"  was  renamed  "gibberellin  A"  and 
the  procedure  for  its  isolation  was  given  in  detail.    The  highly  active 
material  was  obtained  as  short  colorless  columns,  which  decomposed  at 
242°-4°  C.    The  compound  had  a  rotation  of  /_a +36.1  and  did  not  show 
ultraviolet  absorption.    Analysis  and  molecular  weight  determinations 
corresponded  to  the  formula  Cp2H26(-7*    The  gibberellin  formed  the  follow- 
ing derivatives:    Monoacetyl  (m.p.  233°-8°);  monobenzoyl  (ra.p.  185°-7°); 
monomethyl  (m.p.  220°- 1°);  p-bromophenacyl  (m.p.  188°-90°).    Since  later 
work  (Takahashi  ei  al.,  1955,  468)  showed  that  this  so-called  "gibberellin 
A"  was  actually  a  mixture  of  at  least  three  gibberellins  there  is  no  point 
in  considering  in  detail  the  three  papers  describing  the  degradation 
products  obtained  from  this  impure  product  by  the  University  of  Tokyo 
workers  (Paper  10,  1941,  27_2j  Paper  11,  1941,  522;  Paper  12,  1941,  574) . 
It  will  only  be  pointed  out  that  the  Japanese  workers  did  isolate  allo- 
gibberic  acid  (the  "gibberellin  B"  of  Paper  10,  572).  gibberic  acid  and 
the  hydrocarbon  gibberene.    From  their  studies  on  the  hydrocarbon  they 
correctly  deduced  that  it  is  a  fluorene  derivative. 

Examination  of  the  abstract  of  the  talk  given  by  Prof.  Sumiki  (455 )  at 
the  International  Congress  for  Microbiology  in  Rio  de  Janeiro  in  1950 
shows  that  he  presented  the  same  formula  and  constants  for  "gibberellin 
A"  as  were  reported  in  Paper  10  published  in  1941  (572) .    The  same  is 
true  for  the  talks  given  at  the  International  Congress  of  Pure  and  Applied 
Chemistry  in  New  York  in  1951  (456)  and  the  International  Congress  for 
Microbiology  in  Rome  in  1953  (458.  460) .    In  the  meantime  three  more 
papers  were  published  by  the  Japanese  on  the  structure  of  "gibberellin  A". 
(1951,  182;  1951-52,  5J6;  1952,  406) 

In  August  1951  work  was  begun  at  the  Northern  Regional  Research  Laboratory 
on  the  production  and  isolation  of  the  Japanese  gibberellin  A.  On 
October  12  Prof.  Sumiki  visited  the  Regional  Laboratory  on  his  way  back 
to  Japan  after  the  International  Congress  of  Pure  and  Applied  Chemistry 
in  New  York  in  September.    In  spite  of  the  kind  cooperation  of 
Prof.  Sumiki  the  Peoria  workers  were  unable  to  produce  gibberellin  using 
Sumiki's  organism  and  his  cultural  conditions.    However,  when  magnesium 
sulfate  was  supplied  to  the  culture  medium  good  yields  of  gibberellin  were 
obtained.    The  organism  used  in  the  work  with  this  modified  medium  was 
supplied  by  Dr.  J.  E.  Mitchell  of  Camp  Detrick,  who  had  received  it  from 
Dr.  Y.  Nisikado  of  the  Ohara  Institute  for  Agricultural  Research  in  Japan. 
By  June  23,  1952  a  successful  pilot-plant  run  had  given  15  g.  of  crude 
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amorphous  gibberellin,  which  on  repeated  crystallization  yielded  1.25  g. 
of  a  gibberellin  quite  different  in  rotation  from  that  reported  by 
Sumiki  for  "gibberellin  A" .    This  new  gibberellin  was  given  the  tenta- 
tive designation  "gibberellin  X".    It  analyzed  as  follows:    C,  65.7; 
H,  6.63.    Calc'd.  for  V\<&22%1    c>  65.88  ;H,  6. 40.    Calc'd.  for 
C19H24°6:    c»  65.50;  H,  b.94.    The  neutralization  equivalent  was  361 
(calc.  for  C19H22O6  346);  the  rotation  was  £*• +88°;  the  methyl  ester 
melted  at  207°-8°. 

Since  further  pilot-plant  runs  gave  samples  of  crude  crystalline  material 
with  rotations  as  low  as  +  62°  it  appeared  likely  that  the  low-rotating 
(+36°)  gibberellin  of  Sumiki  was  being  produced  at  the  same  time  as  the 
gibberellin  X.    Fractional  crystallization  offered  no  hope  of  giving  the 
Sumiki  gibberellin  in  pure  form  so  a  chromatographic  method  was  devised 
in  which  buffered  Celite  columns  were  used.    This  procedure  gave  reason- 
ably good  separation  after  some  preliminary  trials  and  led  to  the  isola- 
tion of  a  gibberellin  of  low  rotation  (+35°),  which  was  assumed  to  be 
Sumiki 's  gibberellin  A,  and  gibberellin  X  with  a  rotation  of  +88°.  These 
findings  were  reported  (22)  in  the  September  1,  1953  Report  of  the  Chief 
of  the  Bureau  of  Agricultural  and  Industrial  Chemistry,  which  appeared 
in  April  1954. 

Further  improvement  of  the  chromatographic  method  (details  of  the  pro- 
cedure were  published  in  1955,  444)  gave  ample  amounts  of  pure  gibberel- 
lin A  and  gibberellin  X.    Because  of  various  discrepancies  in  the 
Japanese  work,  these  gibberellins  were  carefully  analyzed  and  charac- 
terized.   The  results  made  it  evident  that  the  C22H26(-)7  formula  of  the 
Japanese  was  untenable.    In  a  letter  dated  April  7,  1954,  Stodola  for- 
warded the  following  information  to  Sumiki: 

By  chromatographic  means  we  have  been  able  to  separate  this 
crude  product  into  your  gibberellin  A  (ct  +36°)  and  a  new 
gibberellin  which  we  tentatively  designate  as  X. 

This  new  gibberellin  has  a  rotation  of  +92°,  melts  at  230°- 
233°  (decomp.)  and  shows  the  following  analytical  figures: 

£  H 

66.27  6.50 

65.78  6.48 

66.04  6.54 

Av.    66.03  Av.  6.51 


Calc'd.  for  C19H22O6 


C  H 
65.88  6.40 
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Neutralization  equivalents  in  50$  alcohol  were  353,  352,  and 

352.  (Calculated  for  C19H22°6  =  346).    With  diazomethane  it 
forms  a  methyl  ester  melting  at  206°-207°  C.    Analytical  data 
on  the  p-bromo-phenacyl  derivative  (ra.p.  208°-9°)  are  in 
accord  with  the  C19H22O6  formula: 

C  H  Br 

59.67      5.01      14. 7L 

59.47  5.08  14.41 
59.75  4.99  14-75 
59.61     5.04  14.58 

On  reduction  gibberellin  X  takes  up  two  moles  of  hydrogen. 

From  what  little  work  we  have  done  on  our  sample  of  gibberel- 
lin A  we  conclude  that  it  also  is  a  C-^o,  compound.  On 
elementary  analysis  it  showed  the  following  data: 

C  H 

65.46  7.03 

65.54  6.97 

65.61  7.01 

65.52  Av.  7.00 

C  H 
65.50  6.94 

Neutralization  equivalents  in  50%  alcohol  were  353,  352,  and 

353.  (Calculated  for  C19H24O6  n  348).    On  catalytic  reduc- 
tion one  mole  of  hydrogen  is  taken  up. 

In  the  light  of  this  information  and  the  growing  contradictions  in  their 
own  data  the  Japanese  undertook  a  re-examination  of  the  purity  of  the 
"gibberellin  A"  with  a  result  that  will  be  discussed  after  a  considera- 
tion of  the  British  and  American  work. 

While  the  work  at  the  Regional  Laboratory  was  going  on,  a  team  of  inves- 
tigators at  the  Akers  and  the  Butterwick  Research  Laboratories  of 
Imperial  Chemical  Industries,  Ltd.,  at  Welwyn,  Hertfordshire,  England, 
was  also  actively  engaged  in  research  on  gibberellin.    According  to 
Borrow  ejt  aj,.  (^A),  the  work  was  started  at  the  suggestion  of  Dr.  W.  A. 
Sexton  of  the  I.C.I.  Dyestuffs  Division.    The  original  objective  was  to 
prepare  some  of  Sumiki's  gibberellin  A  for  chemical  and  biological  study. 


0 


Calc'd.  for  C 10H2 jOfr (-CH2C  , <^^> "B r ) 
Found 

Av, 


Av. 

Calc'd.  for  C^gH^O^ 
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The  work,  however,  led  to  the  isolation  of  a  new  gibberellin  with  a  rota- 
tion of  +83°.    This  new  product  was  given  the  name  "gibberellic  acid" 
and  described  in  a  short  paper  by  Curtis  and  Cross  (82)  which  appeared 
in  the  August  28,  1954  number  of  Chemistry  and  Industry  (Received  July  5). 

In  the  Curtis  and  Cross  paper  the  properties  of  gibberellic  acid  and 
Sumikifs  gibberellin  A  were  compared  in  the  following  table: 

Gibberellic  Acid  Gibberellin  A 

Melting  point  233°-235°  (vig.  242°-244°  (decomp.) 

gas  evol.) 

Rotation  ^*-7^°  +8^°  (c>  fi^/ft  +^6°  (c>  4- 29  in 

0.51  in  CH3OH)  CH3OH) 

Monomethyl  ester  m.p.  207°-209°  tn.p.  218°-220°  (decomp.) 

p-Bromophenacyl  m.p.  218°-219°  m.p.  188°-190° 

ester  (hydrate) 

Hydrolysis  with  1  mole  CO2  No  CO2  evolved. 

boiling  mineral  evolved 

acid 

In  a  letter  dated  July  23,  1954  J.  F.  Grove  of  I.C.I,  wrote  to  Stodola 
that  Prof.  Sumiki  had  brought  to  the  attention  of  the  British  workers  the 
American  report  which  had  appeared  in  April  1954  (13) .    Grove  suggested 
that  in  view  of  the  similarity  of  gibberellic  acid  and  gibberellin  X  the 
compounds  should  be  compared  in  order  to  establish  identity  if  possible. 
Accordingly  Stodola  sent  75  mg.  of  gibberellin  X  to  Grove  on  August  19, 
and  on  August  30  Grove  replied  that  the  acids  and  their  methyl  esters 
were  identical  in  infrared  spectrum,  melting  point  and  rotation.  The 
American  workers  at  once  agreed  to  the  adoption  of  the  more  appropriate 
British  name  gibberellic  acid. 

In  a  later  paper  by  the  English  workers  (Cross,  1954>  22.)  "the  following 
detailed  description  of  gibberellic  acid  was  given:    Clusters  of  white 
jagged  laths  from  ethyl  acetate-petroleum  ether;  bipyramids  from  ethyl 

acetate-methanol-petroleum  ether  or  from  dilute  solutions  in  ethyl   ^0 

acetate-petroleum  ether;  melting  point  233°-235°  (effervescence);  Z9L/d 
+86°  (c,  2.12,  C2H50H).    Only  slightly  soluble  in  water  and  ether,  but 
readily  soluble  in  methanol,  ethanol  and  acetone,  and  moderately  so  in 
ethyl  acetate.    Does  not  form  a  semicarbazone  or  oxime.    No  reaction  with 
a-naphthyl  isocyanate  in  boiling  xylene.    Warming  with  4  equivalents  of 
0.1  N  sodium  hydroxide  solution  on  a  water  bath  for  1  hour  resulted  in 
consumption  of  2.05  equivalents  of  alkali.    Microhydrogenation  showed 
uptake  of  1.75-1.88  moles  of  hydrogen  in  acetic  acid  (palladium)  and  of 
2.18  moles  with  a  platinum  catalyst.    Found:    C,  65.9,  65.85,  65.5; 
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H,  6.6,  6.55,  6.4;  C-methyl  (Kuhn-Roth)  5.9%;  neutral  eq.  342,  345 
(potentiometric),  335  (phenolphthalein) ;  raol.  wt.  (X-ray)  345.  Calc'd. 
for  Cl9^2Cfe:    C,  65.9,  H,  6.4;  C-methyl,  4.35%;  mol.  wt.  346.    The  fol- 
lowing derivatives  were  prepared: 

p-Bromophenacyl  ester 

Prisms  from  alcohol;  m.p.  218°-219°. 

Methyl  ester 

Diazomethane  method:    Needles  from  benzene-methanol;  m.p.  209°- 10°; 
Za7D  +75°. 

Methyl  iodide  method:  Needles  from  ethyl  acetate-benzene,  m.p.  2060-207°. 
Identical  with  diazomethane  product. 

Acetyl  derivative 

Rhombs  from  ethyl  acetate-petroleum  ether;  m.p.  233°-234°  (decomp.); 
L°-S$  +152°(c,  0.5,  C2H5OH). 

Methyl  acetyl  derivative 

Made  with  acetic  anhydride  and  methyl  ester.    Prisms  from  benzene- 
petroleum  ether;  m.p.  180°- 181°;  /q/J8  +150°  (c,  0.4,  C2H5OH). 

On  July  23,  1954  the  Regional  Laboratory  workers  submitted  for  publica- 
tion their  paper  on  "The  Microbiological  Production  of  Gibberellins  A  and 
X",  in  which  was  reported  the  isolation  of  the  gibberellin  with  rotation 
+92°.    The  paper  appeared  in  January  1955  (442 ) ♦ 

By  1955  the  Japanese  workers  were  in  a  position  to  report  in  Paper  34 
(468) the  results  of  the  re-examination  of  their  experimental  work.  In 
this  article  they  describe  the  separation  of  "gibberellin  A"  (in  the  form 
of  the  methyl  ester)  into  three  gibberellins  which  they  named  gibberellin 
A^,  A2  and  A3 .    The  constants  and  properties  of  the  methyl  esters  reported 
in  this  paper  were  as  follows:    Gibberellin  An  methyl  ester :    Prisms  from 
ethyl  acetate-petroleum  ether;  m.p.  226U-8U;  2*/^ +35.1  (c,  5.04,  CR3OH). 
Gibberellin  A2  methyl  ester:    Plates  from  ethyl  acetate;  m.p.  190°-2° 

(shrinking  at  l65°-70°);  Zq7D+28.1  (c,  3.33,  CH3OH).    Gibbe  rellin  Ao 
(gibberellic  acid)  methyl  ester:    Needles;  m.p.  200°-2°;  Z<5(/g2  +b'/o 
(c,  5.38,  CH3OH). 

An  examination  of  the  experimental  results  in  Paper  34  (468)  shows  that 
attempts  to  obtain  free  gibberellins  by  hydrolysis  of  the  methyl  esters 
(obtained  by  chromatography)  were  not  very  successful.    For  example, 
saponification  of  gibberellin  A],  methyl  ester  (150  mg.)  with  0.01  N.  NaOH 
at  30° gave  only  35  mg.  of  presumed  gibberellin  Ai   (m.p.  2320-5°;/ay^8  + 
42.3°).    Judging  from  the  work  of  Stodola  et  aj,.  (444 ) .  who  found 
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gibberellin  Al  to  have  a  melting  point  of  255°-8°,  the  Japanese  saponifi- 
cation product  must  have  been  quite  impure.    Similarly,  saponification 
of  gibberellin  A2  methyl  ester  failed  to  give  gibberellin  A2  as  shown  by 
the  fact  that  treatment  of  the  product  with  diazomethane  did  not  regenerate 
the  ester.    About  all  that  can  be  deduced  with  certainty  from  this  paper 
is  that  the  methyl  esters  of  the  three  gibberellins  can  be  separated  by 
column  chromatography.    Certainly  no  good  constants  on  gibberellin  A2 
(called  "gibberellin  C"  in  one  place  in  the  paper) are  provided.  The 
formula  C20H28O7  given  for  gibberellin  A2  in  Paper  34. was  later  revised 
to  C19H26°6  bv  Kitamura  et  §2.  (1957,  201). 

In  1957  Stodola,  Nelson  and  Spence  (444)  published  a  paper  on  the  sepa- 
ration of  gibberellin  A  and  gibberellic  acid  by  column  chromatography. 
They  gave  the  following  constants  and  properties: 

Gibberellin  A 

Blades  from  acetone-petroleum  ether;  m.p.  255°-8°  (evol.  of  gas);  /oijj^ 
+  36°  (c,  1.74,  95$  C2H50H).     (By  agreement  with  the  Japanese  and  British 
workers  this  gibberellin  is  to  be  referred  to  henceforth  as  gibberellin 
Ai.) 

Gibberellic  acid 

Double  pyramids  from  acetone-petroleum  ether;  m.p.  232°-5°  (evol.  of  gas); 
Za_/D5  +92°  (c,  1.74,  95$  C2H50H). 

In  Paper  42  Takahashi  e_J,  §2.  (1957,  £J±)  described  the  isolation  of  gib- 
berellin A^  to  which  the  formula  C18H22O5  (or  C^I^O^)  was  assigned. 
The  £ew  gibberellin  melted  at  222°  with  decomposition  and  had  a  rotation 
of  L&Jjf  -20.8°  (c,  0.34,  CH3OH).    Found:    C,  67.55;  H,  7.35;  m.w. 
(titration)  334.    Calcfd.  for  C18H22O5:    C,  67.91;  H,  6.97;  m.w.  318. 
Calc'd.  for  CtqHjAi    c>  66.65;  H,  7.28;  m.w.  332.    The  methyl  ester 
melted  at  175  -  60,  the  dihydroderivative  at  141°,  and  the  monoacetyl 
derivative  at  131°-2°. 

In  a  recent  paper  Grove,  Jeffs  and  Mulholland  (j..  Chem.  Soc.  1958.  1236) 
give  the  following  constants  and  properties  for  gibberellin  A]_  separated 
from  gibberellic  acid  on  a  Celite  column  buffered  at  pH  7:  Prisms;  m.p. 
255°-8°  (decomp.);  -08°+3  (c,  0.39,  C2H5OH).    Found:    C,  65.3; 

H,  6.9;  neutral  eq.  354.    Calc'd.  for  C19H24O6:    C,  65.5;  H,  6.9.  The 
infrared  spectrum  was  identical  with  that  of  the  Japanese  gibberellin  Ai 
(Takahashi  et  al.,  1955,  and  the  NRRL  "gibberellin  A",  m.p.  258° 

(decomp.),  Zi^°+36.5°  (c,  0.4,  C2H5OH).    The  gibberellin  Ai  did  not 
give  the  characteristic  red  color  and  blue  fluorescence  in  concentrated 
sulfuric  acid  given  by  gibberellic  acid.    A  straw  yellow  solution  was 
obtained  which  slowly  developed  a  weak  greenish  fluorescence  during 
several  days.    The  Rf  values  (Whatman  No.  1;  descending  method)  for  gib- 
berellin Ai  run  in  4:5:1  butanol-water-ammonia  solution  (d.  0.88) 
(bromocresol  spray)  and  in  20:4:2:1  chloroform-ethanol-water-formic  acid 
(19:1  ethanol-H^SO^  spray)  were  identical  with  those  found  for  gibberellic 
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acid,  viz.,  0,31  and  0.80  respectively.    The  methyl  ester  was  prepared 
by  the  diazoraethane  method.    It  had  the  following  properties  and 
constants:    Needles  from  ethyl  acetate-petroleum  ether;  LQU^ +  46° 
(c,  0.41,  C2H50H);  Z~9-7n0  +36.5°  (c,  0.41,  acetone).    The  infrared 
spectrum  was  that  reported  by  the  Japanese  (468)  and  with  that  of  the 
methyl  ester  prepared  from  NRRL  "gibberellin  A". 
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CHAPTER  VII 
STRUCTURE  STUDIES  ON  THE  GIBBERELLINS 


The  Japanese  work  before  1955  on  the  structure  of  gibberellin  (Part  10, 
1941,  5J7£;  Part  11,  1941,  522;  Part  12,  1941,  Wx\  Part  24,  1951,  586: 
Part  26,  1952,  406)  was  rendered  of  questionable  value  by  the  finding  that 
"gibberellin  A"  was  a  mixture  of  gibberellins .    Progress . in  structure 
determination  really  dates  from  the  first  British  paper  on  this  phase  of 
the  problem,  published  by  Cross  in  1954  (22)*    I"t  was  the  good  fortune 
of  the  I.C.I,  workers  to  have  chosen  a  microorganism  that  gave  only  one 
product,  gibberellic  acid.    In  reviewing  the  English  work  references  will 
be  made  to  the  Japanese  findings  and  credit  given  for  their  contributions. 

In  Cross'  paper  (79)  the  three  main  hydrolysis  products  of  gibberellic 
acid  were  described  as  follows: 

Allogibberic  acid  (Ci8^20(-)3) 

Made  by  heating  gibberellic  acid  in  dilute  hydrochloric  acid  (1:10)  at 
55°-65°  for  2-l/4_hours.    Colorless  laths  from  aqueous  methanol.  M.P. 
200.5°-203°.    la_y^0  -80°  (c,  0.7,  C^OH).    Allogibberic  acid  was  shown 
to  have  the  sanje       infrared  spectrum  as  the  so-called  "gibberellin  B" 
(C19H22O3;  IsU  -82.3°)  obtained  by  Yabuta  et  aJL.  (Part  11,  1941,  573) 
by  the  hydrolysis  of  "gibberellin  A".    This  "gibberellin  B"  was  reported 
by  the  Japanese  to  have  growth-promoting  properties.    Since  the  British 
workers  found  no  such  activity  it  can  be  assumed  that  the  Japanese  prod- 
uct was  contaminated  with  unchanged  gibberellins.    The  allogibberic  acid 
obtained  by  Cross  gave  dihydroallogibberic  acid  (C18H22O3)  on  catalytic 
reduction  with  palladized  charcoal  in  methanol.    It  crystallized  from 
benzene-ethanol  as  plates  (m.p.  197°-199.5°) . 

Gibberic  acid  (C18H20O3) 

Made  by  refluxing  either  allogibberic  acid  or  gibberellic  acid  with  dilute 
hydrochloric  acid  (l:5)  for  1  hour._  Needles  from  ethyl  acetate-petroleum 
ether;  m.p.  153°-4°  or  174°-5°;  Z^7j7-5  -7°  (c,  2.0,  C2H5OH).  Methyl 
ester  m.p.  113°-15°;  oxime  m.p.  250°-8°.    Gibberic  acid  was  shown  by 
direct  comparison  (infrared  and  mixed  m.p.)  to_be  identical  with  Yabuta' s 
gibberic  acid  (1941,  5JZ2)  of  m.p.  153°-4°  (Z<1/d  °°)  to  which  the  formula 
C19H22O3  had  heen  assigned.    The  so-called  "isogibberic  acid"  of  the 
Japanese  (573 ) .  which  melted  at  173°-4°,  was  actually  the  higher  melting 
form  of  gibberic  acid. 

Epigibberic  acid 

Appears  as  a  byproduct  when  gibberic  ac.id  is  boiled  with  mineral  acid. 
Melting  point  227°-30°  or  252°-255°;  Z°l/d  (c>  °-8>  C2H5OH). 

Ultraviolet  spectrum:  265,  274,  log  €    2.46,  2.31.    Methyl  ester 

(via  CH2N2 ) :    Prisms  from  petroleum  ether;  m.p.  95°-6°.    Oxime:  Plates 
from  aqueous  methanol;  m.p.  214°-215.5°  (decomp.). 
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Other  degradation  prbducts  obtained  by  Cross  (22)  were  "the  following: 
Gibberdionic  acid  (C^H^O^) 

Obtained  by  heating  gibberic  acid  with  selenium  dioxide;  yellow  prisms 
from  ethyl  acetate;  m.p.  189.5°- 191°.    Presumably  this  acid  is  the  same 
as  the  gibberdionic  acid  (C19H20O4;  m.p.  188  )  obtained  in  the  same 
manner  by  Yatazawa  and  Suraiki  (1951,  586) . 

Tricarboxylic  acid  (Ci8H20°6) 

Obtained  by  oxidation  of  gibberdionic  acid  with  hydrogen  peroxide.  M.P. 
152°-6°. 

Gibberene  (C^H]^) 

Obtained  by  selenium  dehydrogenation  of  the  tricarboxylic  acid.  M.P. 
105.5°- 107°;  curly  needles  from  methanol.    This  substance  is  the  same  as 
the  gibberene  isolated  by  Yabuta  et  a^.  (194-1,  574) .  to  which  the  formula 
Cl6Hl6  was  assigned.    From  its  ultraviolet  spectrum  it  was  judged  by  the 
Japanese  workers  to  be  a  fluorene  derivative.    Mulholland  and  Ward 
(l954>  302)  proved  by  synthesis  that  gibberene  is  1,7-dimethylf luorene . 

On  the  basis  of  their  degradation  studies  the  I.C.I,  organic  chemists 
have  been  able  to  assign  the  following  structures  to  allogibberic. 
gibberic,  and  gibberellic  acids  (Cross,  Grove,  MacMillan  and  Mulholland, 
Part  IV,  1956,  80): 
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Gerzon,  Bird  and  Woolf  (1957,  116)  have  isolated  a  precursor  of  allo- 
gibberic  acid  which  is  believed  to  have  one  or  the  other  of  the  following 
structures : 


gibberellenic  acid 


In  papers  published  since  1955  the  University  of  Tokyo  workers  have  in 
the  main  accepted  the  gibberellin  structures  advanced  by  the  English 
team.    The  only  point  of  difference  is  a  minor  one  appearing  in  a  paper 
by  Takahashi  et  al.  (Part  41,  1957,  £70).    These  workers  treated  gib- 
berellin A-^  methyl  ester  (or  methyl  gibberellate)  with  an  excess  of 
lithium  aluminum  hydride  and  found  that  the  reduction  product  did  not 
react  with  periodic  acid.    They  interpret  this  to  mean  that  the  two 
hydroxyls  in  ring  A  of  the  reduction  product  are  not  vicinal  as  would 
follow  from  I.C.I,  formulas. 

A  paper  has  appeared  recently  on  the  structural  relationship  between 
gibberellin  A-^  and  gibberellic  acid  (Grove,  Jeffs  and  Mulholland, 
J.  Chem.  Soc.  1958.  1236).    These  workers  have  shown  by  catalytic  reduc- 
tion studies  that  gibberellin  A^  has  the  same  structure  as  gibberellic 
acid  except  that  the  double  bond  in  ring  A  of  gibberellin  A^  is  reduced. 
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CHAPTER  VIII 

THE  EFFECTS  OF  THE  GIBBERELLINS  ON  PLANTS 


In  this  chapter  the  only  work  on  plants  to  be  considered  will  be  that  in 
which  crystalline  gibberellin  was  used.    Such  studies  date  from  1938 
when  Yabuta  and  Sumiki  (563)  made  the  first  announcement  of the  crystal- 
lization of  the  acid.    Much  has  been  written  on  the  physiological  effects 
of  gibberellin  on  plants  and  it  is  fortunate  that  the  excellent  review 
of  Stowe  and  Yamaki  (1957,  449)  on  the  subject  is  available. 

1 .    Increased  Vegetative  Growth 

a.    Stem  Elongation. -Of  the  many  responses  of  plants  to  gibberellin 
treatment  the  most  characteristic  is  that  of  stem  elongation.    Many  dif- 
ferent species  of  plants  have  been  tested  and  almost  all  of  them  show 
this  effect,  some  in  a  very  pronounced  degree. 

Much  work  has  been  done  to  determine  the  anatomical  basis  for  the  in- 
creased growth  induced  by  gibberellin.    The  suggestion  offered  by  Sawada 
and  Kurosawa  (1924,  399)  that  the  effect  was  the  result  of  increased  cell 
division  was  rejected  by  Kurosawa  (1928,  2JL2)  and  Shimada  (1932,  4J&,  427) 
on  the  basis  of  cell  measurements  in  the  rice  plant.    These  workers  con- 
cluded that  in  the  bakanae  phenomenon  the  main  effect  was  that  of  cell 
elongation.    This  view  was  supported  by  the  later  work  of  Imura  (1940, 
168)  and  Hayashi  £i  &1*  (1953,  124)  with  the  rice  plant. 

In  1939  Yabuta  and  Hayashi  (565 )  expressed  the  opinion  that  not  only  was 
cell  length  promoted  by  gibberellin  but  also  cell  division.    Brian  ei  al. 
(1954,  44)  thought,  on  the  basis  of  their  work  with  peas,  that  cell 
elongation  was  sufficient  to  explain  the  elongation  observed,  but  admitted 
the  need  for  further  study.    Other  experiments  were  reported  in  the  same 
year  by  the  workers  (46)  in  which  it  was  shown  that,  unlike 

indolylacetic  acid,  gibberellic  acid  does  not  cause  excessive  cell  pro- 
liferation in  the  cambium  or  cortex.    In  1955  Kato  ( 192 ) .  having  observed 
no  cell  division,  attributed  elongation  in  Vigna  to  cell  elongation. 

In  reviewing  the  subject  of  cell  division,  Stowe  and  Yamaki  (449)  mention 
some  work  of  Lona  (1956,  258)  in  which  it  was  observed  that  in  a  biennial 
long  day  plant,  cell  length  increased  only  four  times  in  a  shoot  which 
lengthened  over  thirty  times.    Likewise  Lang  (1956,  227) .  from  a  study 
of  the  action  of  gibberellin  on  a  rosette  plant,  came  to  the  conclusion 
that  "Since  in  a  Hvoscvamus  rosette,  stem  internodes  are  practically  non- 
existent, the  application  of  Ga  in  this  plant  must  be  causing  additional 
cell  division  before  cell  elongation  can  take  place".    In  support  of 
this  conclusion  Sachs  and  Lang  (1957,  38?.  390)  have  been  able  to  show 
by  direct  microscopic  examination  that  gibberellin  causes  a  great  increase 
in  the  number  of  cell  divisions  in  the  subapical  region  of  nonvernalized 
biennial  fl.  niger  rosettes.    They  believe  that  this  proves  that  gibberel- 
lin may  be  involved  in  cell  division  as  well  as  cell  elongation. 
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Other  reports  of  direct  tests  for  cell  division  have  "been  the  following: 

Wada  (1949,  523) ,  on  the  basis  of  work  with  the  stamen  hair  cells  of 
Tradescantia  reflexa.  concluded  that  there  was  no  effect  on  mitosis.  In 
1953  Kato  (190)  treated  decapitated  sunflower  and  tomato  seedlings  with 
gibberellin  in  lanolin  and  observed  no  callus  formation  or  swelling. 
Auxin  is  very  active  in  this  test .    Similar  results  were  obtained  by 
Sumiki  (1952,  457)  with  Brvonhv  Hum .  soybean,  sunflower  and  tomato. 

Dure  and  Jensen  (1957,  21,  9^)  showed  that  gibberellin  could  induce  cell 
division  in  cotton  embryos  in  vitro.    In  1957  Vasil  (516)  reported  cell 
division  in  excised  anthers  of  Allium  cepa.    Bradley  and  Crane  (1957,  43) 
observed  that  gibberellin  stimulated  considerable  division  in  cells  of 
the  cambial  zone  of  apricot  stems.    Tissue  experiments  with  the  mesocarp 
of  citron  carried  out  by  Schroeder  and  Spector  (1957,  403.  404)  suggested 
that  gibberellic  acid  stimulated  callus  formation.    Berger  (1957,  2&)  nas 
studied  some  cytological  effects  of  gibberellin  on  the  roots  of  Allium 
cepa. 

Pollen  has  been  used  for  the  study  of  the  effects  of  gibberellin  on  cell 
elongation  since  the  pollen  tube  is  a  single  cell.    Kato  (1955,  192) 
found  that  gibberellin  markedly  stimulated  germination  and  pollen-tube 
growth  of  Lolium  longif lorum.    In  a  more  extensive  study  hy  Chandler 
(1957,  67,  595 )  these  observations  were  confirmed  for  the  pollen  of  other 
species  of  plants. 

b.  Alteration  of  Leaf  Size  and  Shape..-  One  of  the  obvious  effects  of 
the  bakanae  disease  is  that  the  leaves  of  the  rice  plant  are  longer  and 
narrower  than  normal.    Other  plants  respond  in  the  same  way.    A  number  of 
studies  have  been  made  of  the  effect  of  pure  gibberellin  on  the  length 
and  width  of  leaves,  as  well  as  on  their  number  and  dry  weight.    No  clear 
picture,  however,  has  emerged  from  these  investigations,  the  most  impor- 
tant of  v.hich  are  the  following:    Yabuta  and  Hayashi  on  tomato,  gourd, 
cucumber  and  morning  glory  (1939,  565):  Yabuta  et  al.  on  tobacco  (1941* 
575:  Yabuta,  Sumiki  and  Torii  on  tea  (1943,  579TT  Hayashi  et  al.  on  rice 
(1953,  114.) ;  Kato  on  soybean,  sunflower  and  tomato  (1953,  12Q);  Brian 

et  al.  on  wheat  and  rice  (1954,        ;  Hayashi  and  Murakami  on  oats  and 
barley  (1954,  112);  Lockhart  on  peas  (1956,  2£9_,  ££0);  Murakami  on  rice 
(1956,  305 ) :  Curry  and  Wassink  on  Hyoscvamus  niger  (1956,  82j;  Radley 
on  wheat  (1956,  162);  Kuraishi  and  Hashimoto  on  radish  (1957,  209); 
Kribben  on  cucumber  (1957,  208) :  and  Gray  on  tomato,  tobacco,  pepper, 
African  violet  and  beans  (1957,  600) .    The  results  on  the  aquatic  plant 
Lemna  are  conflicting:    Yabuta  and  Hayashi  (1939,  165.);  Sumiki  (1952, 
457):  and  Kato  (1953,  190). 

c.  Root  Growth.-  Work  on  the  bakanae  disease  has  shown  that  root 
growth  is  markedly  affected.    Generally  there  is  a  reduction  in  length, 
weight  and  root  number,  even  though  the  disease  increases  adventitious 
root  formation.    Similar  results  have  been  obtained  with  crystalline 
gibberellin  in  culture  solutions:    Hayashi  et  a]..  (1941,  134)  and  Yabuta 
ei  al.  (1951,  £82j.    See  also  Yabuta  and  Hayashi  (1939,  565). 


-  73  - 

I 

The  I.C.I,  workers  166)  noted  root  weight  decreases  in  treated  peas 

and  wheat,  hut  point  out  that  the  root  inhibition  may  have  been  due  to 
the  fact  that  the  gibberellin  was  used  in  the  nutrient  solution,  and  not 
as  a  foliar  spray. 

Brian  et  al.  (1955,  ^6)  have  studied  the  action  of  gibberellin  on  cress 
roots.    In  experiments  with  onion  roots  Kato  (1955,  192)  could  observe 
no  effect  on  gibberellin  treatment. 

d.  Weight  Changes  in  Parts  of  Intact  Plants .-  From  the  practical 
point  of  view  perhaps  the  most  important  effect  of  gibberellin  to  inves- 
tigate would  be  the  influence  on  the  weight  of  various  parts  of  plants, 
especially  those  parts  used  for  food  or  in  commerce.    Some  work  of  a 
quantitative  nature  has  been  carried  out  by  Yabuta  and  Hayashi  on  cucum- . 
ber  (1939,  5_65_)  ,*  Yabuta  et  al.  on  tobacco  (1943,  128);  Yabuta  et  al.  on 
tea  (1943,  522);  Yabuta  et  al.  (1951,  j>82)  and  Hayashi  et  al.  (1953,  134) 
on  rice. 

Brian  and  coworkers  (1954,  A4)  determined  dry  weight  increases  obtained 
with  wheat  and  peas  (see  also  166) .     In  1956  Morgan  and  Mees  (301) 
presented  data  on  grass  and  concluded  that  the  use  of  gibberellic  acid 
in  grassland  practice  seemed  unlikely.    American  workers,  on  the  other 
hand,  believe  that  gibberellin  may  find  use  in  promoting  growth  of  grass 
earlier  in  the  spring  and  later  in  the  fall  (Leben  and  Barton  (1957,  235 ; 
Wittwer  and  Bukovac  (1957,  5_Al),*  and  Wittwer  el  &!•  (1957,  547)). 

Michigan  State  workers  (1956,  21)  have  made  extensive  studies  of  weight 
increases  of  peas,  beans,  tomatoes,  and  celery  (see  also  541) .  Marth 
et  al.  (1956,  275 )  have  reported  on  the  effect  of  gibberellic  acid  on 
fresh  and  dry  weights  of  soybean  plants.    Kuraishi  and  Hashimoto  (1957, 
209)  give  yields  obtained  with  gibberellin-treated  peas. 

In  an  attempt  to  get  some  clue  to  the  mode  of  action  of  gibberellin, 
Hayashi  and  coworkers  (1956,  138)  determined  the  changes  in  the  enzyme 
pattern  of  the  sheaths  of  gibberellin-treated  rice.    They  found  that 
phosphatase,  alkalipyrophosphatase,  acetylesterase,  maltase,  B- 
glucosidase,  a-  and  B-galactosidase,  amylase,  urease,  dipeptidase, 
ascorbic  acid  oxidase  and  catalase  activities  were  decreased,  whereas 
peroxidase  and  invertase  activities  were  markedly  increased. 

Yabuta  e£  aj..  found  gibberellin  treatment  to  reduce  considerably  the 
nicotine  content  of  tobacco  leaves  (1943,  578) .    In  1954  Brian  (44) 
gave  results  of  analyses  of  gibberellin-treated  peas  and  wheat  for  ash, 
carbon,  nitrogen,  phosphorus  and  potassium  (see  also  166) . 

e.  Effect  on  Metabolism  and  Plant  Constituents.-  The  first  paper 
on  the  effect  of  gibberellin  on  the  composition  of  plants  was  that  of 
Hayashi  in  1940  (133)  in  which  it  was  noted  that  gibberellin  increased 
the  amount  of  amylase  in  germinated  barley  and  wheat  grains  (see  also 
570) .    In  1943  Yabuta  et  &1.  (579)  described  the  effect  of  gibberellin 
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on  the  amounts  of  ascorbic  acid  oxidase,  peroxidase,  tannin,  theine  and 
crude  fiber  in  tea  leaves.    Rice  has  similarly  been  examined  (1943,  577 


1951,  5.82J  1953,  124). 

Preliminary  to  a  study  of  the  mechanism  of  action  of  gibberellin  Kato 
(1956,  191)  studied  its  effect  on  the  water  uptake  and  respiration  of 
pea-stem  sections .    In  the  following  year  he  extended  his  work,  showing 
that  gibberellin-induced  elongation  is  inhibited  by  cyanide,  arsenite, 
and  p-chloromercuribenzoate,  but  not  by  diethyldithiocarbamate  (602) . 

Stutz  and  Watanabe  (1957,  451)  have  obtained  results  which  suggest  that 
gibberellin  exerts  its  effect  on  stem  elongation  indirectly  by  lowering 
the  indolylacetic  acid  oxidase  activity. 

In  a  paper  on  the  application  of  gibberellin  to  the  malting  industry, 
Munekato  and  Kato  (1957,  304)  reported  that  gibberellin  acted  on  germi- 
nating barley  to  give  increased  a-  and  P-amylase,  protease  and  catalase 
activity. 

Weller  et  al.  at  Michigan  State  University  (1957,  5JL2)  studied  the  effect 
of  gibberellic  acid  on  enzyme  activity  and  oxygen  uptake  in  bean  plants. 
Wittwer  et  al.  (1957,  547)  made  a  thorough  study  of  the  changes  in  the 
chemical  composition  of  Kentucky  bluegrass  induced  by  gibberellin  treat- 
ment.   Recently  Pilet  (607)  described  the  action  of  gibberellin  on  the 
auxin  oxidase  activity  in  carrot  tissues. 

The  chlorosis  observed  in  gibberellin-treated  plants  and  its  relation  to 
chlorophyll  content  and  photosynthesis  have  been  commented  on  by  Yabuta 
and  Hayashi  (1939,  5_65_),  Lockhart  (1956,  25J))  and  Haber  and  Tolbert 
(1957,  121). 

2.  Reversal  of  Dwarf  Habit 

The  first  report  of  the  unusual  response  of  dwarf  varieties  of  plants  to 
gibberellin  was  that  of  Brian  and  Hemming  in  1955  (^5_) .    Small  amounts 
of  gibberellin  were  found  to  increase  the  growth  rate  of  dwarf  peas  to 
that  of  tall  varieties.    The  following  year  Phinney  (356:  see  also  433) 
described  a  similar  effect  with  dwarf  mutants  of  corn,  and  Bukovac  and 
Wittwer  ($2.)  with  dwarf  types  of  peas.    Recently  Barton  (1957,  21)  found 
that  gibberellic  acid  would  promote  the  growth  of  physiologic  dwarfs 
produced  from  nonafter-ripened  embryos  of  Malus  Arnoldiana. 

3 .  Induction  of  Flowering 

Of  the  many  effects  of  gibberellin  on  plants  that  on  flowering  is  perhaps 
the  most  interesting,  and  many  reports  have  appeared  on  the  subject. 
The  first  paper  appears  to  have  been  that  of  Yabuta  and  Hayashi  in  1939 
(565) .    It  contained  a  section  on  "The  Action  of  Gibberellin  on  Flowering 
of  Cucumber"  in  which  it  was  stated  that  flowering  was  delayed  by  gib- 
berellin applied  in  lanolin  near  the  base.    When  the  method  of  application 
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was  by  injection  at  the  top  of  the  plant,  the  flowering  of  the  part  above 
the  injection  point  occurred  at  the  same  time  as  in  the  control.    In  a 
later  paper  by  Yabuta  e£  aj..  (1941,  222)  the  effect  on  the  flowering  of 
tobacco  was  described  briefly. 

These  results,  however,  gave  no  clue  as  to  striking  effects  of  gibberel- 
lin  on  flowering,  and  it  remained  for  Lang  in  this  country  and  Lona  in 
Italy  to  point  out  at  about  the  same  time  the  potentialities  in  this 
direction.    At  the  Storrs,  Connecticut  meeting  of  the  American  Society 
of  Plant  Physiologists,  Prof.  Anton  Lang  of  the  Department  of  Botany, 
University  of  California,  Los  Angeles,  gave  a  talk  August  30,  1956  on 
"Bolting  and  Flowering  in  Biennial  Hvoscyamus  niger  Induced  by 
Gibberellin" ,  in  which  it  was  shown  that  gibberellin  could  replace  the 
cold  requirement  but  not  the  long-day  requirement  of  this  plant  (226; 
see  also  228,  222,  £20).    On  June  28,  1956  Prof.  Fausto  Lona,  Director 
of  the  Botanical  Institute  at  the  University  of  Parma,  submitted  for 
publication  in  Nuovo  Giornale  Botanico  Italiano  a  paper  on  "Gibberellic 
Acid  Effect  on  Flower-Stalk  Growth  of  Some  Herbs"  in  which  was  reported 
the  induction  of  flowering  in  long-day  plants  grown  under  short-day 
conditions  (258;  see  also  257.  259) .    Also  presented  at  the  Storrs  meet- 
ing was  a  paper  by  Kofranek  and  Phinney  on  flowering  induced  in  China 
aster  treated  with  gibberellin  (204) . 

Also  in  1956,  papers  by  Harder  and  Bunsow  on  flowering  issued  from  the 
Plant  Physiology  Institute  at  the  University  of  Gottingen.    In  the  first 
paper  studies  on  long-short-day  plants  of  the  genus  Brvophvllum  were 
described,  in  which  gibberellin  was  shown  to  substitute  for  the  long-day 
requirement  (28) .    In  the  second  paper  the  response  of  the  long-day 
species  Lapsana  communis  to  gibberellin  was  reported  (59) .    The  final 
paper  dealt  with  flower  formation  in  Kalanchoe1  blossfeldiana  (127). 

Curry  and  Wassink  (1956,  82)  have  reported  on  the  effect  of  gibberellin 
on  the  flowering  of  Hvoscyamus  grown  in  narrowly  defined  spectral 
regions.    Similarly  Knapp  (1956,  203)  at  the  California  Institute  of 
Technology  has  studied  the  influence  of  gibberellin  on  flower  formation 
in  Agrostemma  githago  and  Galinsoga  parviflora.    At  Be Its vi lie,  Marth 
and  coworkers  have  investigated  the  action  of  gibberellin  on  many  plants 
and  reported  some  effects  on  flowering  (1956,  2J1,  224,  275). 

In  1957  dozens  of  papers  on  flowering  appeared,  the  most  important 
being  the  following: 

Michigan  State  University 

carrot  (£6,  ^6);  lettuce  (.5.42,  ^6);  endive  (242,  ^6);  radish  (542. 
24£,  22Q);  mustard  (£42,  ^6);  beet  (16);  cabbage  (£6,  246);  kale  (26, 
246);  bean  (24Q,  22P_);  Chinese  cabbage  (546):  collard  (£6,  546): 
rutabaga  (26,  246);  spinach  (542.  546):  dill  (542.  546):  tomato  (22, 
24Q,  220);  stock  (£22,  2^0,  £f£,  241,  246);  turnip  (246);  cucumber  (550); 
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pea  (330) ;  Canterbury  Bells  (210):  petunia  (240.  546) ;  geranium  (241. 
242.  244):  chrysanthemum  (24JJ;  larkspur  (242);  English  daisy  (242.  346): 
China  aster  (242):  gerbera  (242);  foxglove  (242.  346):  pansy  (242.  346): 
and  forget-me-not  (242) 

University  of  California.  Davis 

beets,  spinach  and  onion  (130):  tomato  (373.  373.  377) :  and  endive  (129) 
Beltsville 

hydrangea  (430)  and  chrysanthemum  (63) 
Harder  and  Bunsow 

Kalanchoe'  blossfeldiana  (128) .  Adonis  and  Rudbeckia  (60) 
Merck 

geranium  (86) 
Blanev 

foxglove  (19.,  26) 
Kohl  and  Kofranek 
various  flowers  (203 ) 
Starnes 

cornflower  (440) 
Langridge 

Arabidonsis  l^alian^  (221) 

Carr  et  aJL. 

Centaur ium  minus  (62) 

Gaskill 

sugar  beet  (598.  599) 
RfQwa 

flowers  (601) 
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4 .  Effect  on  Fruiting 

The  pronounced  effect  of  gibberellin  on  flowering  has  led  to  studies  on 
fruit  setting,  the  first  being  that  of  Wittwer,  Bukovac,  Sell  and 
V/eller  (540)  in  1957  on  tomatoes,  in  which  parthenocarpic  fruit  develop- 
ment was  induced  by  gibberellin  treatment.    Further  work  by  this  group 
has  been  reported  (541.  550).  and  Rappaport  (1957,  222,  222)  has  also 
investigated  fruiting  in  the  tomato.    Johnson,  Liverman  and  Jensen 
(1957,  179.  180.  247)  have  investigated  fruit  enlargement  in  the  tomato 
caused  by  gibberellin  treatment.    Fruiting  of  tomatoes  and  beans  was 
studied  by  Marth  et  al.  (1957,  2,75) .    Work  has  been  done  on  cotton  by 
Arndt  (1957,  612). 

5 .  Effect  on  Seed  Germination 

It  was  noted  as  early  as  1940  by  Hayashi  that  gibberellin  stimulated  the 
germination  of  barley,  wheat  and  rice  grains  (133 ) .     In  1955  Lona 
reported  that  gibberellin  could  substitute  for  red  light  in  hastening 
the  germination  of  lettuce  seed  (255 :  see  also  2,63) .    In  the  same  year 
Kato  (l92)  described  work  on  the  promotion  of  fern  spore  germination. 
The  effect  of  light  and  gibberellin  on  lettuce  seed  germination  was 
studied  by  Kahn,  Goss  and  Smith  (1956,  18j>,  182).     In  1957  Wittwer  and 
Bukovac  (548)  published  the  results  of  extensive  tests  on  the  ability  of 
gibberellin  to  promote  sprouting  of  the  seeds  of  beans,  peas  and  sweet 
corn  (see  also  541) .    Other  papers  on  the  subject  are:    Ching  and  Stewart 
on  California  annuals  (71);  Helgeson  and  Green  on  wild  oats  ( 140 ) ; 
Kribben  on  Arabidonsis  thaliana  (207) ;  and  Gray  on  a  number  of  vegetables 
(600).    See  also  Pfnflr  (626) . 

6 .  Effect  on  Dormancy  of  Vegetative  Organs 

In  1955  Brian,  Hemming  and  Radley  (46)  reported  interesting  results  on  the 
breaking  of  dormancy  of  potato  tubers  by  gibberellin.    This  work  has  been 
considerably  extended  by  Rappaport  and  his  associates  (1957,  246.  374. 
608)  in  California  and  by  Tsukamoto  et  al.  (1957,  601)  in  Japan.  Other 
studies  on  various  plants  are  the  following:    Marth  et  al.  on  onion  (1956, 
274.  275);  Nitsch  on  peach  (1957,  2£Q);  Lona  on  beech  (1957,  265); 
Liverman  and  Johnson  on  tomato  (1957,  122,  247) ;  Donoho  and  Walker  on 
peach  (1957,  and  Barton  and  Chandler  (1957,  5J22)  on  the  tree  peony. 

7.  Other  Effects 

a.    Relation  to  Auxin.-  The  following  are  some  of  the  more  important 
papers  dealing  with  this  subject:    Sumiki  (1952,  A5JZ);  Kato  (1953,  190): 
Hayashi  and  Murakami  (1953,  221,  22&',  1954,  122);  Brian  ej.  al.  (1955,  &6); 
Murakami  (1956,  205_) ;  Kato  (1956,  121);  Nitsch  and  Nitsch  (1956,  338): 
Brian  (1957,  ^8);  Hillman  (1957,  15JL,  152);  Laibach  (1957,  2£2j;  Dure  and 
Jensen  (1957,  22,  %)  i  Brian  and  Hemming  (1957,  £0);  Whaley  and  Kephart 
(1957,  12Z);  Schroeder  and  Spector  (1957,  ^02,  Van  Overbeek  et  al. 

(1957,  5_15_) ;  Stutz  and  Watanabe  (1957,  4£1);  Japanese  Gibberellin  Research 
Association  (1957,  601);  Pilet  (1957,  607);  and  Kato  (1957,  602). 


-  78  - 


t>.    Relation  to  Maleic  Hydrazide .-  In  1956  Bukovac  and  Wittwer  (55) 
mentioned  incidentally  that  gibberellin  either  reduced  or  completely 
overcame  maleic  hydrazide-induced  inhibitions  of  linear  growth.    A  year 
later  Brian  and  Hemming  (51)  devoted  a  whole  paper  to  "The  Effect  of 
Maleic  Hydrazide  on  the  Growth  Response  of  Plants  to  Gibberellic  Acid". 
These  workers  made  the  suggestion  that  "the  inhibition  of  shoot  growth 
induced  by  MH  is  due  primarily  to  blocking  the  activity  of  the  postulated 
*GA-like  hormone 1 " . 

c.  Relation  to  Light .-  Papers  on  this  subject  include  the  following: 
Curry  and  Wassink  (1956,  82);  Kahn  £t  Si-  (1956,  282.) ;  Knapp  (1956,  203): 
Lockhart  (1956,  242,  25J3);  Lona  (1956,  25J>,  2J>6);  Hillman  (1957,  151. 
152):  Johnson  and  Liverroan  (1957,  122);  Kahn  ej,  §1.  (1957,  183.);  Lockhart 
(1957,  2%1);  Lockhart  and  Bonner  (1957,  2J>1);  Lona  (1957,  265.);  Scott  and 
Liv.erman  (1957,  405);  and  .Vlitos  and  Meudt  (1957,  5J£,  519.  520). 

d.  Translocation.-  The  manner  in  which  gibberellin  is  transported 
throughout  the  plant  has  been  considered  in  the  following  papers:  Yabuta 
and  Hayashi  (1939,  5^5.) ;  Yabuta  et  al.  (1941,  221);  Brian  (1957, 
Kuraishi  and  Hashimoto  (1957,  2Q2);  and  Watanabe  and  Scully  (1957,  529. 
5J0). 
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8..    Reports  on  the  Treatment  of  Higher  Plants  with  the  Gibberellins 
(The  numbers  refer  to  the  abstracts  in  Part  II) 


Acer  palmatum  (red-leafed  maple) 

274.  275,  339 
Acer  saccharum  (sugar  maple) 

274.  272 
Adonis  f lammeus  60 
Aethusa  cynapium  237.  239.  263 
African  violet  (Saintpaulia 

ionantha)  180.  595.  600.  609 
Age rat urn,  dwarf  (Ageratum 

houstonianum)  274.  275.  609 
Agrostemma  githago  203 
Alfalfa  (medicago  sativa) 

606.  600.  609 
Allium  cepa  (onion)  2k,  192, 

224,  271,  5_16,  600,  602 
Allium  f istulosum  (Welsh  onion)  192 
Amaryllis  609 
Andromeda  609 

Andropogon  sorghum  (sorghum)  606 
Angraecum  eburneum  (orchid)  605 
Antirrhinum  ma  .jus  (snapdragon) 

192.  274.  275 
Apium  graveolens  (celery)  H,  16, 

180,  211,  224,  275.,  5^1,  144, 

545.  550.  609 
Apple  (Malus  svlvestris)  274,  275 
Apple,  crab  (Malus  Arnold iana)  31 
Apricot  (Prunus  armeniaca)  43>.  78 
Arabidopsis  thai iana  207.  225 
Arachis  hypogaea  (peanut)  273 .  274. 

271,  609 
Argania  sideroxvlon  606 
Artichoke,  Jerusalem  (Helianthus 

tuberosus )  313 
Asparagus  (Asparagus  off icinalis)23 
Aster  sp.  221,  609 

Aster,  china  (Callistephus  chinensis ) 

2Q4,  2^2,  221,  272 
Avena  sativa  (oat)  4^,  1£1,  126,  338. 

600.  609 
Azalea  609 

Barley  (Hordeum  vulgare )  121.  133 , 
2ZL,  271,  27A,  221,  1Q4,  161, 
167,  168  ,  612 


Bean  (Phaseolus  vulgaris )  22,  44. 

41,  46,  42,  11,  62,  £71,  224, 

221,  101,  401,  412,  140,  141, 

148,  150,  121,  600,  602 
Bean,  Azuki  (Phaseolus  angularis ) 

565.  568 
Bean,  broad  41 
Bean,  dwarf  44,  251 
Bean,  french  45 
Bean,  kidney  261,  600,  621 
Bean,  runner  301 
Bean,  snap  273 

Beech  (Fagus  svlvatica)  263.  265 
Beet,  sugar  (Beta  vulgaris)  56. 

110,  27A,  221,  142,  128,  122, 

600.  609 
Begonia  609 

Bellis  perrennis  (English  daisy) 
242.  146 

Beta  vulgaris  (sugar  beet)  16,  130. 

224,  221,  142,  128,  122,  600,  6Q2 
Bird-of-Paradise  (Strelitzia 

regina)  205 
Blueberry  (Vaccinium  corymbosum) 

274.  275 
Boxwood,  English  (Buxus  semper- 

virens)  224,  275 
Brassica  .iuncea  (mustard )  541,  542. 

146,  142 
Brassica  napobrassica  (rutabaga) 

16,  1A6,  142,  600  ,  602 
Brassica  napus  (rape)  230.  565 .  568 
Brassica  oleracea  var.  acephala 

(collard)  16,  14J,,  14.6,  142 
Brassica  oleracea  var.  capitata 

(cabbage)  12,  16,  H,  16,  62, 

274.  275.  124,  126,  1£0,  I46,  142 
Brassica  oleracea  var.  Italica 

(broccoli)  14J,,  609 
Brassica  perviridis  (mustard)  541 
Brassica  rapa  (turnip)  16,  222,  230. 

224,  £21,  101,  142,  602 
Broccoli  (Brassica  oleracea  var. 

Italica)  14X  6Q2 
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Brorous  stamineum  606 
Browallia  americana  121 
Bryophyllum  sp.  4_5J7 
Bryophyllum  crenatum  58 
Bryophyllum  daigremontianum  58 
Buckwheat  (Fagopyrum  esculentum) 

263,  161,  168 
Buxus  senrpervirens  (English 

boxwood)  274,  275 

Cabbage  (Brassica  oleracea  var. 

capitata)  12,  16,  H,  16,  62,  274, 

271,  HA,  176,  14Q,  146,  142 
Cabbage,  Chinese  (Brassica 

pekinensis )  546 
Callistephus  chinensis  (China  aster) 

204,  242,  271,  272 
Callistephus  hortensis  257 
Camellia  sp.  2H,  609 
Campanula  sp.  (Canterbury  Bells) 

24Q,  121,  602 
Canna  609 

Cannabis  sp.  (hemp)  £62,  261,  HI,  459 
Canterbury  bells  (Campanula  sp.) 

24O,  121,  602 
Capsicum  f  rut  esc  ens  (pepper)  H,  273, 

274,  271,  600,  609 
Carica  papaya  (pawpaw  tree)  71 
Carnation  609 

Carrot  (Daucus  carota)  56.  130.  229. 

210,  2H,  i01,  HI,  221,  141,  146, 
600.  607.  609 

Cat t leva  sp.  (orchid)  605 
Cauliflower  6Q2 

Celery  (Apium  graveolens )  55 .  56.  180. 

211,  £74,  271,  141,  144,  141,  110, 
602 

Centaurea  calcitrapa  259 
Centaurea  cyamus  (cornflower)  4.4.0 
Centaurium  minus  62 
Chrysanthemum  sp.  241.  609 
Chrysanthemum  cineriaefolium  595 
Chrysanthemum  morifolium  65 .  205 
Cichorium  endiva  (endive)  129.  541. 

142,  146,  142 
Circaea  lutetiana  257.  258 
Citron  (Citrus  medica)  403 .  404 
Citrus  sp.  274,  271,  597 
Citrus  medica  (citron)  403 .  404 
Cleome  spinosa  595 


Clover  (Trifolium  sp.)  44,  271, 
272 

Cocklebur  (Xanthium  saccharatum) 

229.  230  " 
Coleus  sp.  46,  609 
Collards  (Brassica  oleracea  var. 

acephala)  16,  141,  146,  542 
Corn  (Zea  mays )  231.  263,  271.  272, 

271,  274,  271,  316,  117,  H6, 

HZ,  110,  606,  602,  61Q 
Corn,  sweet  H,  548.  550.  600.  609 
Cornflower  (Centaurea  cyanus )  440 
Cosmos  609 

Cotton  (Gossypium  hirsutum)  21,  24, 
600.  602,  612,  614,  616,  618,  621 

Crassula  609 

Crepis  sp.  263 

Crepis  leontodontoides  258 

Crepis  tectorum  229,  230 

Cress  (Lepidium  sativum)  46 

Cucumber  (Cucumis  sativus )  44,  55 . 
208,  HO,  161,  168  ,  600  ,  606  ,  609 

Cucumis  melo  (muskmelon)  550 

Cucumis  sativus  (cucumber)  44,  55 . 
208.  550,  565,  568.  600.  606,  609 

Cucurbit  (Cucurbita  sp . )  565 .  568 

Currants,  black  301 

Cvathea  sp.  192 

Cyc lamen  indicum  205 .  609 

Cypripedium  sp.  (orchid)  71 

Dahlia  sp.  271,  274,  271,  602 

Daisy,  English  (Bellis  perennis ) 

242,  146 

Daisy,  Tranvaal  (Gerbera  .iamesonii) 
242 

Daisy,  yellow  (Rudbeckia  hirta)  60 

Daucus  carota  (carrot)  16,  130.  229, 

210,  211,  m,  HI,  m,  141,  146, 

600.  607,  609 
Delphinium  sp.  595 .  609 
Delphinium  a.iacis  (larkspur)  242,  609 
Dendrobium  sp.  605 
Digitalis  lanata  595 
Digitalis  mariana  595 
Digitalis  purpurea  (foxglove)  12,  16, 

242,  146 
. Digitaria  sanguinalis  235 
Dill  (Anethum  graveolens)  542 ,  546. 

142  " 


-  81  - 


Dryopteris  ervthrosora  19^ 

Eggplant  (Solanum  melongena)  273 . 

274,  221,  6Q6 
Endive  (Cichorium  endiva)  129,  241, 

142,  146,  142 
Eragrostis  curvula  606 
Eucharis  grandif lora  393 
Euronymous  609 

Euphorbia  pulcherrima  (poinsettia) 
201,  27J,  274,  271,  602 

Fagus  sylvatica  (beech)  263 .  263 
Fagopyrum  esculentum  (buckwheat) 

262,  161,  268 
Fir,  Douglas  609 
Flax  (Liniuro  usitatissium)  44. 

224,  272 
Flowers  601 

Forget-me-not  (Myosotis  scorpioides) 


Foxglove  (Digitalis  purpurea)  19, 

16,  242,  146 
Fuscia  609 

Galinsoga  parvif lora  203 
Gardenia  609 

Geranium  (Pelargonium  hortorum)  86. 

241,  244,  271,  274,  271,  6Q2 
Gerbera  .jamesonii  (Transvaal  daisy) 


Gladiolus  sp.  274,  271,  6Q2 
Gloxinia  609 

Glycine  max  (soybean)  190,  210,  263. 
271,  274,  271,  422,  2^2,  268,  222, 

60 


Gossvpium  hirsutum  (cotton)  21,  94 . 

600.  609.  612.  614,  616.  618.  621 
Gourd  (Luff a  cvlindrica)  161,  368 
Grape  (Vitis  vinifera)  441,  331 
Grass  44,  166,  101,  142,  601,  602, 

613.  617 
Grass  (Agrostis)  141,  242 
Grass,  Brazilian  pasture  617 
Grass,  crab  233 
Grass  (Cvnodon)  349 
Grass  (Festuca)  141,  242 
Grass,  Kentucky  blue  (Poa  pratensis ) 

211,  241,  242,  611 
Grass,  Merion  blue  613 
Grass  (Lolium)  343 


Hedera  canariensis  (ivy)  188 
Hemp  (Cannabis  sp.)  262,  263 .  313 . 
422  " 

Henbane  (Hvoscyamus  niger )  47.  82. 
226,  227.  228,  222,  2J0,  389. 
12Q,  121 

Hetima  (gourd)  (Luf fa  cvlindrica) 

261,  168 

Hibiscus  Atoscheutos  393 
Hibiscus  svr iacus  393 
Holly  602 
Hollyhock  609 

Hordeum  vulgare  (barley)  121.  133 . 
112,  221,  274,  221,  104,  261, 

262,  168,  622 
Hosta  plantaginea  393 
Hyacinth  609 

Hydrangea  sp.  274,  £21,  6Q2 
Hydrangea  macrophylla  203 .  430 
Hvoscyamus  niger  (henbane)  42,  82, 

226.  227.  228.  229.  230.  389. 

390.  393 

Iberis  602 
Ilex  609 

Ipomoea  sp.  (morning  glory)  260. 

363.  368.  600.  609 
Ipomoea  versicolor  (morning  glory) 

260 
Iris  609 

Ivy  (Hedera  canariensis )  388 
Ivy,  English  609 

Juniperus  609 

Juniper  chinensis  274 .  273 

Juniper,  Pfitzer  274,  221 

Kale  16,  141,  246,  349 
Kalanchoe1  blossfeldiana  127.  128. 
203 

Lactuca  sp.  263 

Lactuca  sativa  (lettuce)  H,  130. 

182,  181,  24Q,  141,  142,  146, 

242,  600,  602 
Lactuca  scariola  234.  233.  238.  260 
Lapsana  (Lampsana)  communis  39 
Larix  609 

Larkspur  (Delphinium  sp.)  242.  609 
Lathyrus  circera  606 
Lemna  sp .  437 
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Lemna  minor  152 

Lemna  paucicostata  190.  4.57,  565 
Lemna  perpusilla  152 
Lepidium  sativum  (cress)  46 
Lettuce  ( Lactuca  sativa)  55 .  HQ, 

182,   181,  142,  XI,  142,  146, 

549,  600,  602 
Lilac  (Svringia  vulgaris )  263 
Linaria  vulgaris  121 
Lilium  longiflorum  (white-trumpet 

lily)  122 
Lilium,  speciosum  67,  121 
Lily  6QQ 

Lily,  white-trumpet  (Liliurn 

longiflorum)  .19,2 
LjLnium  usitatissimum  (flax)  44  » 

224,  271 
Liriodendron  tulipifera  (tulip 

tree)  274,  221 
Lobelia  siphilitica  121 
Lolium  perenne  (English  rye  grass) 

606.  602 
Lonicera  japonica  595 
Luf fa  cylindrica  (gourd)  565 .  568 
Lupine,  white  (Lupinus  alhus) 

21,  411 

Lycopersicum  esculentum  (tomato) 

22,  44,  51,  51,  87,  21,  172,  180, 
12Q,  247,  262,  274,,  271,  201, 

222,  124,  221,  22°,  222,  412, 
14Q,  141,  ISO,  161,  168,  600, 
602,  611 

Ma  lope  trifida  257 

Malus  Arnoldiana  (crab  apple)  31 

Maple,  red-leafed  (Acer  palmatum) 

224,  ZZl 
Maple,  sugar  (Acer  saccharum) 

224,  271 
Marigold  609 

Marjoram  (Origanum  vulgare)  222 
Matthiola  incana  (stock)  205 ,  231, 

£22,  24Q,  242,  242,  141,  146,  602 
Medicago  sativa  (alfalfa)  606,  602 
Mimulus  luteus  257 

Morning  glory  ( Ipomoea  sp.)  260,  565 . 

568.  600.  609 
Mulberry  601 
Musa  sp.  (banana)  275 
Muskmelon  (Cucumis  melo)  550 


Mustard  (Brassica  Juncea)  541 . 
142,  146,  142 

Mvosotis  scorpioides  (forget-me- 
not)  242 

Mvosurus  minimus  259 

Narcissus  60 9 
Nasturtium  609 

Nicotiana  taba'cum  (tobacco)  274-, 
221,  4_£2,  121,  178,  600  ,  601 

Oak,  willow  (Que reus  phellos)  273, 

274,  221 
Oat  (Avena  sativa)  44,  121.  136. 

338,  600.  609 
Oats,  wild  L40 
Oenothera  acaulis  (primrose) 

212,  2£2 
Okra  602 

Onion  (Allium  cepa)  14,  122,  27 4. 

271,  116,  600,  602 
Onion,  Welsh  (Allium  fistulosum) 

122 

Opuntia  bergeriana  (prickly  pear) 
221 

Opuntia  microdasvs  (prickly  pear) 
221 

Orange  274,  275 

Orchid  71,  605 

Origanum  vulgare  222 

Orvza  sativa  (rice)  133.  134..  138. 

221,  201,  446,  468,  262,  161,  162, 

168.,  122,  1§2,  601 

Paeonia  suf fruticosa  (tree  peony) 

22,  122 

Pansy  (Viola  tricolor )  24.2,  546 
Pap aver  sp .  263 

Pap aver  somniferum  (opium  poppy) 
259 

Parsley  (Petrosilenum  crispum)  229. 
£20,  602 

Paulownia  tomentosa  580 

Pea  (Pisum  sativum)  44,  41,  46,  42, 
42,  1Q,  11,  11,  62,  121,  121,  Hi, 
166,  121,  202,  242,  210,  101,  118, 
112,  12Q,  141,  148,  HO,  122,  124, 
600,  6Q2_,  602 

Pea,  sweet  609 

Peach  22,  24Q,  601 
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Peanut  (Arachis  hvuogaea )  273.  274. 

215.  602 
Prickly  pear  (Qpuntia  sp.)  221 
Pelargonium  hortorum  (geranium)  86. 

241,  £44,  221,  22A,  221,  6Q2 
Pentstemon  antirrhinoides  (snapdragon) 

£24,  212  " 
Peony  609 

Peony,  tree  (Paeonia  suf fruticosa) 

21,  m 

Pepper  (Capsicum  frutescens)  55 .  273. 

274,  £71,  600,  609. 
Peperomia  609 

Perilla  ocvmoides  216,  257,  258 
Petrosilenum  crispum  (parsley)  229. 
230.  609 

Petunia  (Petunia  hvbrida)  240.  242. 

271,  274,  271,  ILk,  121,  602 
Phalaenopsis  Doris  (orchid)  605 
Phalaenopsis  schilleriana  (orchid)  60$ 
Phaseolus  angularis  (Azuki  bean) 

565.  568 
Phaseolus  radiatus  565 .  568 
Phaseolus  vulgaris  (bean)  3%.  44.  45 . 

A6,  42,  11,  62,  271,  274,  £21,  101, 

4Q1,  412,  14Q,  141,  m,  110,  121, 

600,  609 
Phvstostegia  virginiae  595 
Picea  609 

Picea  glauca  (white  spruce)  274,  215 
Pine  271 

Pine,  Coulter  £11 

Pine,  loblolly  (Pinus  taeda)  274,  215 
Pine,  Virginia  ( Pinus  virginiana) 
274,  271 

Pine,  white  (Pinus  strobus)  £24,  221 
Pineapple  68 
Pinus  602 

Pinus  Coulteri  (Coulter  pine)  253 
Pinus  strobus  (white  pine)  21 A.  215 
Pinus  taeda  (loblolly  pine)  274,  275 
Pinus  virginiana  (Virginia  pine) 
274,  275 

Pisum  sativum  (pea)  44,  41,  4J2,  42, 
A2,  1Q,  11,  H,  62,  1£1,  121,  211, 
166,  121,  202,  242,  £10,  1Q1,  118, 
112,  12Q,  141,  148,  HO,  121,  124, 
600.  602.  609 

Poa  pratensis  (Kentucky  bluegrass) 
221,  141,  142,  611 


Poinsettia    (Eunhorbia  pulcherrima) 

201,  221,  £24,  221,  602 
Poligonum  fagopyrum  (buckwheat)  263 
Poplar  224,  221 
Poplar,  tulip  £21,  £24,  275 
Poppy,  opium  (Papaver  somniferum) 

£12 

Populus  sp.  £74,  275 

Populus  euroamercana  601 

Potato  (Solanum  tuberosum)  46,  £46, 

£61,  £24,  £21,  101,  12£,  124,  126, 

601.  608.  609 
Primrose  (Oenothera  sp.)  257,  259, 
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Prunus  armeniaca  (apricot)  41,  78 
Pseudotsuga  macrocarpa  (big-cone 
spruce)  253 

Que reus  borealis  339 
Q.uercus  phellos  (willow  oak)  273 . 
£24,  £71 

Radish  (Rhaphanus  sativus)  209.  541. 

542.  146,  142,  HQ,  600  ,  602 
Rape  (Brassica  nanus )  565 .  568 
Rhaphanus  sativus  (radish)  209.  541. 

542.  546.  142,  HQ,  600,  609 
Rheum  rhaponticum  (rhubarb)  550.  609 
Rhododendron  609 

Rhododendron  catawbiense  274.  275 
Rhubarb  (Rheum  rhaponticum)  550.  609 
Rhus  typhina  (staghorn  sumac)  339 
Rice  (Orvza  satiya)  1H,  114,  138. 

£11,  201,  468,  161,  161,  167, 

168,  122,  18£,  601 
Rose  (£o§a  sp.)  £21,  £24,  £21,  609 
Rudbeckia  bicolor  60 
Rudbeckia  hirta  (yellow  daisy)  60 
Rutabaga  (Brassica  napobrassica)  56. 

546.  549,  600.  609 
Rye  (Secale  cereale)  229.  230.  258. 

£61,  600,  602 
Rye  grass,  English  (Lolium  perenne ) 

606.  609 
Ryokuto  161,  568 

Saccharum  of f icinarum  (sugar  cane) 
£Q,  68,  £24,  £21,  126,  609 

Saintpaulia  ionantha  (African  violet) 
18Q,  121,  60Q,  602 
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Salvia  splendens  273,  £24,  £21, 

121,  602 
Sam olus  parvif lorus  (water 

pimpernel)  229,  230 
Sanguisorba  minor  606 
Secale  cereale  (rye)  222,  £2Q,  258, 

261,  600,  602 
Sedum  609 

Silene  armeria  (Sweet  William 

catchfly)  222,  230 
Silene  noctif lora  257 
Snapdragon  (Pentstemon  antir- 

rhinoides)  192,  274,  275 
Solanum  melongena  (eggplant) 

271,  274,  271,  606 
Solanum  tuberosum  46,  246,  263 .  274 , 

271,  201,  172,  m,  226,  601,  608, 

602 

Sorghum  (Andropogon  sorghum)  606 
Soybean  (Glycine  max)  190.  230.  261, 
271,  27^,  £21,  457,  5_65_,  168,  12Q, 

602 

Spinach  (Spinacia  oleracea)  130,  542 . 

1^6,  542,  601,  602 
Spirodela  oligorhiza  152 
Spruce,  white  (Picea  glauca)  273.  274, 

275 

Squash,  summer  5_5_ 

Stock  (Matthiola  incana)  205.,  211,  239. 

240,  242,  241,  1A1,  1^6,  602 
Strelitzia  regina  (Bird-of-Paradise) 

205 

Sugar  beet  (Beta  vulgaris)  56,  130. 

274,  £75.,  142,  128,  122,  600,  6Q2 
Sumac,  staghorn  (Rhus  tvphina )  339 
Sunflower  12Q,  271,  412,  600,  6Q2 
Sweet  William  catchfly  (Silene 

armeria)  229.  230 
Svringia  vulgaris  (lilac)  263 

Taxus  6Q2 

Tea  (Thea  sinensis)  579 
Thuja  609 

Tinantia  fugax  17,  £12,  258 
Tobacco  (Nicotiana  tabacum )  274. 

275,  459.  575,  578,  600.  601  ^ 
Tomato  (Ly coper si cum  esculentum)  32. 

44.  11,  12,  87  ,  21,  122,  180,  120, 
£42,  £61,  £24,  £21,  101,  12£,  124, 
221,  126,  177,  427,  140,  141,  HO, 
565.  568,  600.  609.  615 


Torenia  fournieri  595 
Tradescantia  reflexa  457.  523.  609 
Trees  601,  620 

Trifolium  alexandinum  (clover)  606 

Trifolium  incarnatum  (crimson 
clover)  221,  272 

Triticum  vulgar e  (wheat)  44,  46. 
A2,  121,  126,  166,  £18,  261,  261, 
118,  141,  162,  188,  600,  602 

Tulip  609 

Tulip  tree  (Loriodendron 

tulinifera)  274,  275 
Turnip  (Brassica  rapa)  56.  229. 

£10,  £74,  £21,  IQi,  142,  602 
Tusga  609 

Urtica  pilulifera  257 

Vaccinium  corvmbosum  (blueberry) 

£24,  £21 
Vegetables  601 
Verbena  hvbrida  595 
Vicia  sp .  45 
Vigna  sesquipedalis  192 
Vinca  rosea  595 

Viola  tricolor  (pansy)  242 .  546 
Violet,  African  (Saintpaulia 

ionantha)  180.  595.  600.  609 
Vitis  vinifera  (grape)  441.  531 

Water  pimpernel  (Samolus 

parvif lorus)  229.  230 
Wheat  (Triticum  vulgare)  44,  46,  42, 

122,  126,  166,  £18,  £61,  £61,  H8, 

541,  567,  588.  600,  609 

Xanthium  italicum  257 
Xanthium  saccharatum  (cocklebur) 
229.  230 

Zea  mays  (corn)  £H,  £61,  £21,  272. 

221,  £2A,  £21,  116,  117,  U6,  117, 

550.  606.  609.  610 
Zinnia  609 

Addendum 

Sugar  cane  (Saccharum  of f icinarum ) 

20,  68.  £24,  £21,  126,  602 
Pinus  strobus  626 
Picia  abies  626 
Luninus  polyp hvllos  626 
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9.    Chronological  List  of  Papers  on  the  Effects  of  the 
Gibbe rellins  on  Plants 


This  is  a  list  of  all  the  papers  in  Part  II  dealing  with  the  effects  of 
crystalline  gibberellin  on  plants.    The  /  urnal  title  abbreviations  are 
those  given  in  Chemical  Abstracts.  Volume  5_0,  lj-314j  (1956).    For  titles 
not  given  there,  abbreviations  have  been  supplied,  based  on  the  section 
"Journal  Title  Word  Abbreviations",  to  be  found  in  C.A.  5_Q,  8 j-13 j 
(1956). 

19J8 

563.    YABUTA,  T.  and  SUMIKI,  Y.  Communication  to  the  editor. 

Nippon  Nogei-kagaku  Kaishi  2A,  1526  (1938). 

mi 

565.    YABUTA,  T.  and  HAYASHI,  T.  Biochemical  studies  on  "bakanae"  fungus 

of  the  rice.    Part  III.    Studies  on  physiological  action  of  gibberellin 
on  the  plant.  Nippon  Nogei-kagaku  Kaishi  lit  403-13  (1939). 

133.    HAYASHI,  T.  Biochemical  studies  on  "bakanae"  fungus  of  rice.  Part 

6.    Effect  of  gibberellin  on  the  activity  of  amylase  in  germinated  cereal 
grains.  Nippon  N5gei-kagaku  Kaishi  16,  531-8  (1940). 

567.  YABUTA,  T.  and  HAYASHI,  T.  Biochemistry  of  the  "bakanae"  fungus  of 
rice  (additional  report).              Agr.  and  Hort.  15.  (No.  10),  1991-8  (1940). 

568.  YABUTA,  T.  and  HAYASHI,  T.  Biochemical  studies  of  "bakanae"  fungus 
of  rice.              J.  Imp.  Agr.  Exp.  Sta.  (japan)  2,  365-400  (1940). 

1241 

570.    YABUTA,  T.,  SUMIKI,  Y.,  MURAYAMA,  N.,  and  SUZUKI,  K.  Biochemistry 
of  the  "bakanae"  fungus  of  rice.    Part  8.    The  effects  of  gibberellin  on 
special  components  and  special  tissues  of  plants  (3).    The  effects  of 
gibberellin  on  the  components  of  soybean  malt.  Nippon  Nogei-kagaku 

Kaishi  17,  527-8  (1941). 

575.    YABUTA,  T.,  SUMIKI,  Y.,  AS0,  K.,  and  HAYASHI,  T.  Biochemistry  of  the 

"bakanae"  fungus  of  rice.    Part  13.    The  effects  of  gibberellin  on  special 
components  and  special  tissues  of  plants.  (4).    The  action  of  gibberellin 
on  tobacco  seedlings,     (l) .  Nippon  Nogei-kagaku  Kaishi  17,  1001-4 

(1941). 
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mi 

577.  YABUTA,  T.,  SUMIKI,  Y. ,  TAMARI,  K.,  and  KOIZUMI,  C.  Biochemistry 
of  the  "bakanae"  fungus  in  rice.    Part  15..    Water  culture  of  rice  plant 
with  combined  use  of  gibberellin  and  heteroauxin.  Nippon  Nogei- 
kagaku  Kaishi  12,  244-8  (1943). 

578.  YABUTA,  T.,  SUMIKI,  Y.,  and  TAKAHASHI,  T.  Biochemistry  of  the 
"bakanae"  fungus  of  rice.    Part  16.    The  effects  of  gibberellin  on  spe- 
cial components  and  special  tissues  of  plants.    (4).    Action  of  gib- 
berellin on  tobacco  seedlings.    (2).             Nippon  Nogei-kagaku  Kaishi 
12,  396  (1943). 

579.  YABUTA,  T.,  SUMIKI,  Y.,  and  TORII,  H.  Biochemistry  of  the  "bakanae" 
fungus  of  rice.    Part  17.    The  effects  of  gibberellin  on  special  com- 
ponents and  special  tissues  of  plants.    (6).    Action  of  gibberellin  on 
tea  leaves.             Nippon  Nogei-kagaku  Kaishi  12,  396-8  (1943 ). 

588.    YOSHII,  H.  Comparison  of  the  reactions  of  rice  and  wheat  seedlings 

to  infection  of  the  causal  fungus  of  the  "bakanae"  disease  and  to  fil- 
trates of  its  cultures.  Ann.  Phytopathol.  Soc.  Japan  12,  85-96 
(1943). 

580.  YABUTA,  T.  and  SUMIKI,  Y.  Biochemistry  of  the  "bakanae"  fungus  of 
rice.    Part  18.    Action  of  gibberellin  on  the  growth  of  buds  of  Paulownia 
tomentosa .             Nippon  Nogei-kagaku  Kaishi  £0,  52  (1944). 

1949 

523.    WADA,  B.  Cytological  studies  on  the  effect  of  gibberellin  upon 

mitotic  cell.  Japanese  J.  Genetics  Suppl.  2,  24-8  (1949). 

1951 

582.    YABUTA,  T.,  SUMIKI,  Y.,  FUKUNAGA,  K.,  and  HORIUCHI,  M.  Biochemistry 
of  bakanae  fungus.    Part  22.    Chemical  composition  of  rice  seedlings 
treated  with  gibberellin.    (2).  Nippon  Nogei-kagaku  Kaishi  24. 

396-7  (1951). 

1952 

30.    BALDACCI,  E.  On  the  subject  of  the  relation  between  growth  sub- 

stances and  pathological  growth  phenomena  in  plants.  Nuovo  giorn. 

botan.  ital.  N.S.  £2,  500-3  (1952). 

457.    SUMIKI,  Y.  The  biochemistry  of  bakanae  fungus.    Part  25.  The 

physiological  action  of  gibberellin.    III.  Nippon  Nogei-kagaku 

Kaishi  26,  393-7  (1952). 
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mi 

134.  HAYASHI,  T.,  TAKIJIMA,  Y,,  and  MURAKAMI,  Y.  The  biochemistry  of 
bakanae  fungus.    Part  28.    The  physiological  action  of  gibberellin.  IV. 
Nippon  N5gei-kagaku  Kaishi  27,  672-5  (1953). 

135.  HAYASHI,  T.  and  MURAKAMI,  Y.  The  biochemistry  of  bakanae  fungus. 
Part  29.    The  physiological  action  of  gibberellin.    V.    The  effect  of 
gibberellin  on  the  straight  growth  of  etiolated  pea  epicotyl  sections, 
Nippon  Nogei-kagaku  Kaishi  22,  675-80  (1953). 

136.  HAYASHI,  T.  and  MURAKAMI,  Y.  The  biochemistry  of  bakanae  fungus. 
Part  30.    The  physiological  action  of  gibberellin  (VI).     (The  effect  of 
gibberellin  on  the  straight  growth  of  isolated  sections  of  cereal  grasses 
coleoptiles) .             Nippon  Nogei-kagaku  Kaishi  £7,  797-801  (1953). 

190.    KATO,  J.  Studies  on  the  physiological  effect  of  gibberellin.  I. 

On  the  differential  activity  between  gibberellin  and  auxin.  Mem. 
Coll.  Sci.,  Univ.  Kyoto,  Ser.  B,  £0,  189-93  (1953). 

315.    NISHIKAWA,  G.  and  MIKAMI,  F.  Application  of  gibberellin  to  the 

cultivation  of  fibre  plants.  Nogyo  gijutsu  8  (No.  2),  38-9  (1953). 

44.  BRIAN,  P.  W.,  EL30N,  G.  W.,  HEMMING,  H.  G.,  and  RADLEY,  M.  The 
plant-growth-promoting  properties  of  gibberellic  acid,  a  metabolic  prod- 
uct of  the  fungus  Gibberella  fu.jikuroi.  J.  Sci.  Food  Agr.  5_, 
602-12  (1954). 

137.  HAYASHI,  T.  and  MURAKAMI,  Y.  The  biochemistry  of  bakanae  fungus. 
Part  32.    The  physiological  action  of  gibberellin  (VII).    Response  of 
different  parts  of  cereal  grass  leaf  to  gibberellin.  Nogei-kagaku 
Kaishi  28,  543-5  (1954). 

446.    ST0LL,  C.  On  the  metabolism  and  biologically  active  substances  of 

Gibberella  fujikuroi  (Saw.)  Woll.,  the  cause  of  "bakanae"  disease. 
Phytopath.  Z.  22,  233-74  (1954). 

mi 

45.  BRIAN,  P.  W.  and  HEMMING,  H.  G.  The  effect  of  gibberellic  acid  on 
shoot  growth  of  pea  seedlings.              Physiol.  Plantarum  8,  669-81  (1955). 

46.  BRIAN,  P.  W.,  HEMMING,  H.  G.,  and  RADLEY,  M.  A  physiological  com- 
parison of  gibberellic  acid  with  some  auxins.  Physiol.  Plantarum 
8,  899-912  (1955). 

166.    IMPERIAL  CHEMICAL  INDUSTRIES,  LIMITED.  New  organic  compounds. 

Patent  Application  Case  Q11504A/H656A  (Commonwealth  of  Australia 
28.6.55.10190.,  1955). 
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192.    KATO,  Y.  Responses  of  plant  cells  to  gibberellin.  Botan. 

Gaz.  117 ,  16-24  (1955). 

459.    SUMIKI,  Y.  Gibberellin  and  abnormal  growth  of  plants.    A  hormone 

produced  by  Gibberella  fujikuroi.  Kagaku  (Tokyo)  2J>,  563-7  (1955). 

468.    TAKAHASHI,  N. ,  KITAMURA,  H. ,  KAWARADA,  A.,  SETA,  Y.,  TAKAI,  M.,  TAMURA, 
S.,  and  SUMIKI,  Y.  Biochemical  studies  on  "bakanae"  fungus. 

Part  XXXIV.    Isolation  of  gibberellins  and  their  properties.  Bull. 
Agr.  Chem.  Soc.  Japan  12,  267-77  (1955). 

17.    ANONYMOUS  Gibberellins  for  growth.  Chem.  Eng.  News  2A> 

4496,  1501  (1956). 

31.    BARTON,  L.  V.  Growth  response  of  physiologic  dwarfs  of  Malus 

Arnold iana  Sarg.  to  gibberellic  acid.  Contrib.  Boyce  Thompson  Inst. 

18,  311-7  (1956). 

35.    BERTOSSI,  F.  and  CIFERRI,  0.  Activity  of  gibberellic  acid  accord- 

ing to  the  Macht  test  (lupine  test).  Boll.  soc.  ital.  biol.  sper. 

2£,  1488-90  (1956). 

55.    BUKOVAC,  M.  J.  and  WITTWER^  S.  H.  Gibberellic  acid  and  higher 

plants:    I.    General  growth  responses.  Mich.  State  Univ.,  Agr.  Exp. 

Sta.,  Quart.  Bull.  22,  307-20  (1956). 

58.  BUNS0W,  R.  and  HARDER,  R.  Flower  formation  in  Bryophyllum  by 
gibberellin.              Naturwiss.  42,  479-80  (1956). 

59.  BUNS0W,  R.  and  HARDER,  R.  Flower  formation  in  Lapsana  by 
gibberellin.             Naturwiss.  42,  527  (1956). 

82.    CURRY,  G.  M.  and  WASSINK,  E.  C.  Photoperiodic  and  formative  effects 

of  various  wavelength  regions  in  Hyoscyamus  niger  as  influenced  by  gib- 
berellic acid.  Mededel.  Landbouwhogeschool  Wageningen  j>6  (No.  14), 
1-8  (1956). 

105.    GARBER,  J.  D.  Status  of  the  gibberellins.  Chemurgic  Dig. 

15_  (No.  11),  4-5  (1956). 

127.    HARDER,  R.  and  BUNS0W,  R.  Influence  of  gibberellin  on  flower  forma- 

tion in  Kalanchoe*  blossfeldiana.  Naturwiss.  42>  544  (1956). 

138.    HAYASHI,  T.,  MURAKAMI,  Y.,  and  MATSUNAKA,  S.  Biochemical  studies  on 

"bakanae"  fungus.    Part  XXXVI.    The  physiological  action  of  gibberellin. 
VIII.    Changes  in  the  activities  of  various  enzymes  in  leaf-sheaths  of  rice 
plants  treated  with  gibberellin.  Bull.  Agr.  Chem.  Soc.  Japan  20. 

159-64  (1956). 
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182.    KAHN,  A.,  GOSS,  J.  A.,  and  SMITH,  D.  E.  Light  and  chemical  effects 

on  lettuce  seed  germination.  Plant  Physiol.  21  (Suppl.),  XXXVII 

(1956). 

191.    KATO,  J.  Effect  of  gibberellin  on  elongation,  water  uptake,  and 

respiration  of  pea-stem  sections.  Science  123..  1132  (1956). 

203.    KNAPP,  R.  The  effect  of  gibberellin  on  growth  and  flower  formation 

under  different  temperature-  and  light-conditions.  Z.  Naturforsch. 

lib,  698-704  (1956). 

20-4.    KOFRANEK,  A.  M.  and  PHINNEY,  B.  0.  Stimulation  of  stem  elongation 

and  flowering  in  China  aster  with  gibberellic  acid.  Abstr.  of 

Papers,  Am.  Soc.  Hort.  Sci.,  53th  Ann.  Meet.,  Storrs,  Conn.,  Aug.  1956, 
p.  27. 

226.  LANG,  A.  Bolting  and  flowering  in  biennial  Hyoscyamus  niger,  in- 
duced by  gibberellin.  Plant  Physiol.  21  (Suppl.),  XXXV  (1956). 

227.  LANG,  A.  Stem  elongation  in  a  rosette  plant,  induced  by  gibberellic 
acid.              Naturwiss.         257-8  (1956). 

228.  LANG,  A.  Induction  of  flower  formation  in  biennial  Hyoscyamus  by 
treatment  with  gibberellin.  Naturwiss.  4^2,  284-5  (1956) . 

229.  LANG,  A.  Gibberellin  and  flower  formation.  Naturwiss.  4J3, 
544  (1956). 

249.  LOCKHART,  J.  A.  The  effect  of  light  and  the  gibberellins  on  stem 
elongation  in  dwarf  and  normal  pea  seedlings.  Plant  Physiol.  31 
(Suppl.),  XII  (1956). 

250.  LOCKHART,  J.  A.  Reversal  of  the  light  inhibition  of  pea  stem  growth 
by  the  gibberellins.  Proc.  Natl.  Acad.  Sci.  U.  S.         841-8  (1956). 

254.  L0NA,  F.  A  revolution  in  plant  size.  Oggi  2Z  (No.  25),  43-4 
(1956). 

255.  L0NA,  F.  Gibberellic  acid  induces  germination  of  seeds  of  Lactuca 
Scariola  in  the  dark- inhibition  phase.  Ateneo  parmense  £2,  641-4 
(1956). 

256.  L0NA,  F.  and  B0CCHI,  A.  Interference  of  gibberellic  acid  on  the 
effect  of  red  and  extreme  red  light  on  elongation  of  the  stalk  of  Perilla 
ocymoides.              Ateneo  parmense  2J7,  645-9  (1956). 

257.  L0NA,  F.  Orientation  tests  on  the  effect  of  gibberellic  acid  on 
reproductive  development  of  certain  long-day  and  short-day  plants. 
Ateneo  parmense  £7,  867-75  (1956). 
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258.  LONA,  F.  Gibberellic  acid  effect  on  flower-stalk  growth  of  some 
herbs.              Nuovo  giorn.  botan.  ital.  N.S.  62,  61-76  (1956). 

259.  LONA,  F.  Vegetative  and  reproductive  development  of  some  long-day 
plants  in  relation  to  the  action  of  gibberellic  acid.  Nuovo  giorn. 
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CHAPTER  IX 


THE  EFFECTS  OF  THE  GIBBERELLINS  ON  ANIMALS 


The  marked  action  of  gibberellin  in  stimulating  plant  growth  induced 
Japanese  workers  to  investigate  its  effect  on  the  proliferation  of  ani- 
mal cells  and  tissues.    The  first  work,  which  was  carried  out  in  the 
laboratories  of  the  Japanese  Foundation  for  Cancer  Research,  was  done 
on  embryonal  chicken  heart  with  crystalline  gibberellin  supplied  by 
Professor  Yabuta.    There  was  no  evidence  of  any  action.    The  results 
were  described  in  a  paper  by  Fukuoka  (1941,  103 )  published  in  Gann; 
essentially  the  same  material  appeared  in  a  paper  by  Yabuta  and  Sumiki 
the  following  year  (576) . 

In  1955  a  paper  on  the  chemical  relationships  between  the  various 
gibberellins,  Kawarada  ei  al.  (195 )  described  some  animal  experiments 
with  a  mixture  of  crystalline  gibberellins.    Gibberellin  solutions  were 
injected  into  chick  embryo.    No  effect  was  observed. 

Since  there  is  a  good  possibility  that  gibberellin  will  be  used  on 
edible  crops  the  problem  of  possible  toxicity  to  animals,  including 
man,  is  an  important  one.    Peck  and  his  associates  (353)  at  the  Merck 
Institute  for  Therapeutic  Research  have  made  a  careful  toxicological 
study  of  the  effect  of  gibberellic  acid  on  rats.     Intravenous  injection 
showed  an  LDq  of  4.2  g.  per  kg.,  an  LD^q  of  6.3  g.,  and  an  LD]_00  of 
g.    The  signs  of  toxicity  were  nonspecific.    Moreover,  no  deaths  and 
minimal  signs  of  toxicity  were  observed  on  oral  administration  of  25  g. 
per  kg.    In  chronic  tests,  rats  fed  for  8  weeks  on  a  diet  containing 
5$  gibberellic  acid  showed  no  detectable  effects.    From  this  work  it 
was  concluded  that  gibberellic  acid  presents  no  apparent  hazard  to  the 
individual  who  consumes  agricultural  products  on  which  it  is  used. 
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CHAPTER  X 


THE  EFFECTS  OF  THE  GIBBERELLINS  ON  MICROORGANISMS 


Interest  in  whether  gibberellin  effects  microorganisms  stems  from  the 
fact  that  if  a  response  could  be  observed  it  might  be  made  the  basis  of 
a  rapid  routine  assay  for  the  gibberellins .    Unfortunately  gibberellin 
appears  to  be  without  action  on  these  lower  forms  of  life.    The  first 
work  in  the  field  was  that  of  Hayashi  (132)  in  1940  on  yeasts.     In  1954 
Brian  et  al.  (44)  reported  no  effect  on  the  growth  of  a  wide  variety  of 
bacteria  and  fungi.    The  bacteria  were  tested  on  tryptone  yeast  agar 
and  included  the  following  strains:    Bacillus  subtilis .  Bacterium 
aroideae,  Bact ♦  carotovoruro.  Bact .  coli ,  Bact .  phyt ophthorum .  Bact . 
tracheiphilum.  Pseud omonas  marginalis ,  Ps.  solacearum.  Salmonella 
typhi.  Staphy lococ cus  aureus  and  Xanthomonas  campestris .    The  fungi, 
tested  in  a  germination  test  in  a  glucose-ammonium  tartrate-salts  medium, 
included  strains  of  Absidia  glauca.  Aspergillus  niger .  Botrytis  allii. 
Fusarium  coeruleum.  F.  graminearum.  Mucor  erectus .  Mvrothecium 
verrucaria,  Penici Ilium  digitatum.  P.  expansum.  P.  gladioli.  Stemphvlium 
sp . ,  Thamnidium  elegans  and  Trichoderma  viride . 

Ciferri  and  Bertossi  (75)  recently  reported  on  the  growth  of  various 
microorganisms  (Alternaria  tenuis.  A.  niger.  Phvtophthora  hvbernalis. 
Rhizopus  nigricans.  Actinomyces  albus .  Actinomyces  griseus .  Candida 
albicans .  Saccharomyces  ellipsoideus .  Chlorella  vulgaris .  and  Prototheca 
portoricensis )  in  the  presence  of  gibberellin.    No  effect  on  the  yield 
of  cellular  material  was  observed. 
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CHAPTER  XI 

THE  OCCURRENCE  OF  THE  GIBBERELLINS  IN  HIGHER  PLANTS 


The  gibberellins  are  hormone-like  in  that  even  minute  amounts  have  a 
profound  influence  on  a  number  of  the  natural  physiological  processes 
taking  place  in  plants,  such  as  stem  elongation,  flowering  and  fruit- 
ing.   Is  it  possible  that  these  mold  products  by  the  purest  chance  are 
able  to  act  like  natural  plant  growth  regulators  even  though  unrelated 
to  them  chemically?    Or  are  they  actually  natural  plant  hormones  which 
just  happened  to  be  produced  by  a  single  species  of  microorganism? 
These  are  questions  that  the  plant  physiologists  have  been  asking.  To 
most  investigators  the  second  of  these  possibilities  has  seemed  the 
more  likely  one,  and  considerable  effort  has  been  directed  toward  prov- 
ing or  disproving  that  this  is  the  case. 

The  first  announcement  of  the  successful  isolation  of  gibberellin-like 
factors  from  higher  plants  was  in  a  talk  by  West  and  Phinney  (534). 
given  August  28,  1956  at  the  Storrs,  Connecticut  meeting  of  the  American 
Institute  of  Biological  Sciences.    It  was  reported  that  ether  extracts 
of  young  bean  seeds  contain  a  factor  which  induces  in  some  dwarf  corn 
mutants  a  response  indistinguishable  from  that  brought  about  by  gibberel- 
lin.    The  Rf  values  of  the  active  component  were  similar  to  those  of  the 
gibberellins.    The  active  material  resembled  gibberellin  Ai  more  than 
gibberellic  acid  in  that  it  did  not  fluoresce  under  ultraviolet  light  ir> 
sulfuric  acid  solution.    Gibberellin-like  materials  were  also  obtained 
from  young  seeds  of  corn,  peas,  lupin,  and  tobacco. 

In  1957  a  paper  by  Phinney,  West,  Ritzel  and  Neely  (358)  appeared,  giving 
details  of  the  experiments  described  at  Storrs,  as  well  as  additional 
information.    Extracts  from  a  variety  of  plants  (nine  genera  represent- 
ing seven  different  families)  were  tested  on  the  dwarf- 1  corn  mutant. 
The  following  plants  gave  extracts  which  responded  in  the  same  manner 
as  gibberellin  in  the  test:    Bean  and  pea  (green  seed,  from  small  to  full 
size);  buckeye  and  wild  cucumber  (endosperm);  lupine  (full  size  green 
seed);  corn  (fruit,  milk  stage);  avocado  (endosperm);  plum,  almond  and 
apricot  (endosperm  and  young  seed);  Jimson  weed  (young  fruit);  walnut 
(endosperm  and  young  seed);  and  tree  tobacco  (young  fruit).    That  these 
extracts  contained  gibberellin  became  almost  a  certainty  when  it  could  be 
demonstrated  that  the  extracts  were  active  for  the  five  dwarf  corn  mutants 
that  responded  to  the  gibberellins,  slightly  active  for  the  four  mutants 
that  showed  a  slight  response  to  the  gibberellins,  and  inactive  for  the 
mutant,  dominant  dwarf,  which  shows  no  response  to  the  gibberellins. 

The  chromatographic  work  described  in  this  paper  suggested  that  the 
"gibberellin-like"  substances  from  six  plant  species  are  not  chemically 
identical  with  the  three  gibberellins  A^,  A2  and  A3  (gibberellic  acid) 
and  that  there  may  be  a  number  of  different  "gibberellin-like"  substances 
in  plants.    The  Rf  data  is  summarized  in  the  following  table: 
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Solvent  Svstem 

Material  Tested 

A 

B 

C 

D 

Gibberellin  A]_ 

0.24 

0.55 

0.89 

0.72 

A2 

0.29 

0.61 

0.87 

0.73 

"  A3 

0.25 

0.58 

0.85 

0.74 

Bean 

0.27 

0.65 

0.85 

0.76 

Pea 

0.43 

0.65 

0.91 

0.73 

Buckeye 

0.43 

0.66 

0.86' 

0.74 

Wild  cucumber 

0.51 

0.77 

0.87 

•  •  •  • 

Lupine 

0.11 

0.48 

0.67 

•  •  •  • 

Further  evidence  that  gibberellin-like  substances  appear  in  plants  was 
provided  by  Lang,  Sandoval  and  Bedri  (1957,  232) .    They  noted  that  par- 
tially purified  endosperm  of  the  wild  cucumber  behaved  like  gibberellin 
in  causing  prompt  bolting  and  flower  formation  in  non-cold-treated 
(long-day  grown)  biennial  Hvoscvamus  niger  and  in  short-day  grown 
Samolus  narviflora.    See  also  Skjegstad  (1957,  433) . 

Further  work  of  the  University  of  California  group  was  presented  in  two 
talks  given  at  the  Stanford  University  meeting  of  the  A.I.B.S.  in 
August  1957.    The  first  was  by  Ritzel  (387) .  who  reported  that  seed  or 
fruit  of  20  species  from  15  different  genera  showed  gibberellin  activity 
in  the  dwarf- 1  mutant  assay.    Thirty-five  other  species  gave  no  active 
material.    In  the  second  paper  by  West  and  Phinney  (535)  the  purifica- 
tion of  the  active  fraction  from  Echinocystis  seed  was  described. 

In  September  1957  Prof.  Phinney  {22%)  gave  a  talk  on  "Gibberellin-like 
Substances  from  Flowering  Plants"  at  the  Symposium  on  the  "Chemistry 
and  Physiological  Actions  of  Gibberellins"  held  at  the  New  York  meeting 
of  the  American  Chemical  Society.    It  was  pointed  out  that  to  date 
"gibberellin-like"  substances  had  been  detected  in  plants  from  27  species 
from  17  genera  and  7  families.    Phinney  expressed  the  view  that  they  may 
be  of  universal  occurrence  in  plants. 

In  his  talk  Phinney  announced  the  isolation  of  highly  active  crystalline 
material  from  young  bean  seeds.    Analytical  figures  were  in  agreement 
with  a  C17H22O6  formula. 

In  the  meantime  Radley  (363)  had  published  a  paper  in  the  November  10, 
1956  number  of  Nature  entitled  "Occurrence  of  Substances  Similar  to 
Gibberellic  Acid  in  Higher  Plants".    Material,  isolated  from  shoots  of 
pea  seedlings,  was  reported  as  showing  a  chromatogram  zone  of  growth 
stimulation  corresponding  to  gibberellic  acid. 

In  1957  Lona  (264)  described  experiments  with  extracts  obtained  from 
young  flowers  of  rape.    The  extracts  behaved  like  gibberellin  in  stimu- 
lating the  growth  of  Perilla  ocvmoides .    Other  papers  of  interest  are 
the  following:     "Studies  on  the  Organ  of  Production  of  the  Natural 
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Gibberellin  Factor  in  Higher  Plants"  by  Lockhart  (1957,  252:  see  also 
251) :  "The  Effect  of  the  Extract  of  Immature  Bean  Seeds  on  the  Growth  of 
Coleoptile  and  Leaf  of  Rice  Plant"  by  Murakami  (1957,  612);  and  "In 
Vivo  Detection  of  Gibberellic  Acid  in  Foot-Rot  Infected  Rice"  by 
Subba-Rao  (1957,  452) . 

The  problem  of  natural  occurrence  has  recently  been  solved  by  MacMillan 
and  Suter  (Naturwissen.  45 .  46  (1958)),  who  were  successful  in  isolating 
pure  crystalline  gibberellin       from  immature  seeds  of  the  runner  bean 
(Phaseolus  multiflorus) .    This  provides  a  clear-cut  demonstration  that 
at  least  one  of  the  products  of  Gibberella  fu.iikuroi  is  indeed  a  natural 
plant  growth  hormone.    Other  gibberellins  very  probably  will  be  isolated 
from  higher  plants,  and  the  study  of  their  relationship  to  the  known 
gibberellins  and  to  the  auxins  should  provide  a  most  interesting  chaptei 
in  plant  physiology. 

It  should  be  mentioned  that  as  early  as  1951  Mitchell,  Skaggs  and 
Anderson  (295)  obtained  from  immature  bean  seeds  an  extract  which  greatly 
stimulated  stem  elongation.    Although  this  would  appear  to  be  the  first 
demonstration  of  the  occurrence  of  gibberellins  in  higher  plants,  it 
seems  more  likely  that  these  workers  were  dealing  with  a  number  of  growth- 
regulators,  one  of  which  was  gibberellin-like  in  nature.    This  is  the 
conclusion  of  Phinney  (359) .  based  on  the  fact  that  Mitchell  et  al.  ob- 
tained their  effects  only  with  extracts  of  very  small  seeds,  whereas  the 
California  workers  found  the  amount  of  the  gibberellin-like  factor  to 
increase  with  seed  weight. 
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CHAPTER  XII 
THE  FUSARIC  ACIDS 


As  early  as  1930  Kurosawa  (215.)  reported  that  Gibberella  fu.iikuroi  pro- 
duces a  substance  which  suppresses  the  growth  of  plants .    This  finding 
was  confirmed  by  Seto  in  1932  (412) .    By  1934  Yabuta,  Kambe  and  Hayashi 
(558)  had  isolated  the  growth-retarding  substance  in  the  crystalline 
form.    It  melted  at  108°-109°  and  analyzed  for  C10H13NQ2.  Preliminary 
structure  studies  indicated  the  substance  to  be  either  5-n-butyl  or 
5-sec-butyl  picolinic  acid.    It  was  formed  in  yields  of  about  50-100  mg. 
per  liter.    On  a  number  of  occasions  the  name  of  the  acid  has  appeared 
in  the  literature  as  "fusarinic"  acid  due  to  an  incorrect  translation 
of  the  German  word  "fusarinsa\ire" . 

Yabuta  et  al.  in  1939  (566)  described  the  cultural  conditions  which 
favored  the  formation  of  fusaric  acid.    Highest  yields  were  obtained  at 
pH  9.0,  with  a  cultivation  time  of  15-30  days  and  glucose  as  the  carbon 
source . 

In  1948  Tamari  (482;  see  also  483)  definitely  established  by  synthesis 
that  the  structure  of  fusaric  acid  is  5-n-butyl  picolinic  acid. 

Interest  in  the  problem  increased  when  G&umann,  Naef-Roth  and  Kobel  (109: 
see  also  108)  in  1952  reported  that  fusaric  acid  is  also  a  metabolic 
product  of  Fusarium  lvcopersici.  the  causative  agent  of  tomato  wilt,  and 
of  F.  vasinfectum.  the  pathogen  responsible  for  cotton  wilt.    The  chemi- 
cal work  was  done  by  Plattner  et  al.  (361) .  who  found  the  natural  prod- 
uct from  F.  lvcopersici  to  have  a  melting  point  of  103°-5°.  They 
concluded  that  the  compound  was  the  same  as  their  synthetic  5-n-butyl 
picolinic  acid  which  melted  at  101°-3°. 

In  1954  Stoll  (446)  made  the  interesting  observation  that  Gibberella 
fu.iikuroi  produces  dehydrofusaric  acid  (m.p.  118°-120°),  in  addition  to 
fusaric  acid.    The  mixed  melting  point  of  the  dehydro  acid  with  syn- 
thetic fusaric  acid  (m.p.  97°-99°)  supplied  by  Plattner  et  al.  was 
106°-109°.    Since  the  106°- 109°  melting  point  is  the  one  usually  recorded 
(558.  442 .  361)  it  can  be  concluded  that  most  investigators  were  dealing 
with  mixtures  of  the  two  acids.    Dehydrofusaric  acid  has  been  shown  by 
Stoll  and  Renz  (1957,  447)  to  be  5-but-3 '-enylpyridine-2-carboxylic  acid. 

In  1957  Venkata  Ram  (517)  showed  that  Fusarium  orthocera  produces  rela- 
tively large  amounts  of  fusaric  acid.    Some  years  previously  Gaumann 
(1954,  112 )  had  reported  that  iiectria  cinnabarina  also  forms  this  acid. 

A  number  of  papers,  most  of  them  by  Tamari  and  Kaji,  on  the  chelating 
powers  of  the  fusaric  acids,  are  included  in  the  list  below: 


222A 

Yabuta,  Kambe  and  Hayashi  (558) 
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1939 

Yabuta,  Sumiki  and  Uno  (366) 

1240 

Yabuta  and  Hayashi  ($68) 

1948 

Tamari  (482) :  Taraari  and  Morino  (483);  Yasue  (384) 

1242 

Yasue  (383) 

1221 

Gflumann  (106) 

1932 

Gaumann  et  al.  ( 107-110 ) :  Tamari  and  Kaji  (484-488) 

mi 

Herzfeld  et  §2.  (15J3);  Tamari  and  Kaji  (489-494 ) 

1224 

Deuel  (20);  Gaumann  and  Naef-Roth  (ill):  Gflumann  (112):  Naef-Roth  and 
Reusser  (306) ;  Plattner  et  al.  (361):  Stoll  (443.  446):  Tamari  and  Kaji 
Zahner 

Kalyanasundaram  ( 184-187 ) :  Lakshminarayanan  and  Subramanian  (223) ; 
Linskens  (243):  Nakashima  (308.  309) :  Stodola  _et  _al_.  (442) :  Subramanian 
(434);  Zanner  (39l) 

122i> 

Bachmann  (24j;  Hardegger  and  Nikles  (j.23  .  124) :  Kalyanasundaram  and  Venkata 
Ram  (188) ;  Nakashima  (310) :  Reusser  ard  Naef-Roth  (380) 

mi 

Bachmann  et  al.  (25.);  Gaumann  (113.  115) ;  GHumann  and  Loeffler  (114); 
Hardegger  and  Nikles  (125 .  126) :  Kalyanasundaram  and  Subba-Rao  (182); 
Kluepfel  (202);  Lakshminarayanan  and  Subramanian  (224);  Naef-Roth  (307): 
Nakashima  (311) ;  Paquin  and  Waygood  (352);  Stoll  et  al.  (448);  Venkata 
Ram  (517). 
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CHAPTER  XIII 
OTHER  PRODUCTS  OF  GIBBERELLA.  FUJIKUROI 


In  addition  to  the  gibberellins  and  the  fusaric  acids,  a  number  of  other 
products  of  Gibberella  fujikuroi  have  been  described.    The  first  compound 
was  succinic  acid,  which  was  isolated  by  Yabuta  ei  aj^.  during  the  fusaric 
acid  work  (193-4,  558) .    The  next  material,  5-hydroxymethyl-furan-2-carboxylic 
acid,  was  obtained  by  Kawarada  et  aj..  (1955,  194) .    It  had  previously  been 
isolated  by  Sumiki  (C.A.  2£,  3813  (1930))  from  Penicillium  glaucum  culture 
liquors.    Grove  et  al.  (J.  Chem.  Soc.  1938.  1236)  have  also  reported  its 
isolation. 

Examination  of  Gibberella  fu.iikuroi  mycelium  by  Yabuta  et,  al..  (1941,  571) 
led  to  the  isolation  of  a  mixture  of  sterols,  a  hydrocarbon  (C22H35)  oxalic 

acid,  adenine  and  betaine. 
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CHAPTER  XIV 

MISCELLANEOUS 

Experimental  Studies  on  the  Secretion  of  "Bakanae" 
Fungus  on  Rice  Plants 

by  E.  Kurosawa 


Transactions  of  the  Natural  History  Society  of  Formosa  J_6>  pp.  213-227 

(1926) 


1.  Introduction 

In  general  when  plants  are  affected  by  a  fungus  they  grow  in  an  abnormal 
manner,  and  parts  or  the  whole  of  the  plant  are  killed.    In  some  cases  the 
cause  for  this  is  presumed  to  be  chemical,  in  others  physical,  or  a  com- 
plex action  of  both. 

Rice  plants  affected  by  the  Bakanae  fungus  grow  unusually  tall.  This 
main  symptom  of  affected  seedlings  is  thought  to  be  caused  by  some  chem- 
ical action.    The  proof  of  this  effect  is  assumed  to  be  of  interest  in 
physiological  experiments,  and  to  have  an  important  relationship  to  the 
resistance  of  some  rice  varieties.    Accordingly  experiments  were  under- 
taken last  summer.    After  several  failures  in  preliminary  experiments, 
recent  experimental  results  show  that  the  hyperelongation  effect  caused 
by  the  Bakanae  fungus  appears  to  be  associated  with  a  toxin  secreted  by 
the  fungus.    In  addition,  this  toxin  is  likely  to  be  peculiar  to  this 
fungus  only.    Final  results  are  still  under  investigation  and  will  be 
published  later.    This  paper  reports  preliminary  work. 

2.    Experimental  Methods 

A  certain  amount  of  excretion  solution  from  the  Bakanae  fungus  was  placed 
in  a  test  tube,  or  special  apparatus,  and  the  seed  put  out.    The  apparatus 
was  placed  in  a  lighted  room  and  after  a  certain  time  a  survey  was  made. 

The  secretion  of  the  fungus  was  obtained  by  extraction  of  a  solid  or 
liquid  culture  of  the  organism.    In  the  case  of  the  solid  culture, 
Bakanae  fungus  (isolate  No.  1,  which  was  shown  by  inoculation  test  to 
be  the  Bakanae  organism)  was  grown  on  a  rice  grain  culture  medium  (20  g. 
crushed  rice  grain  and  20  cc.  distilled  water)  in  a  300  cc.  Erlenmeyer 
flask  for  a  certain  length  of  time.    The  unheated  secretion  from  this 
culture  was  obtained  as  follows:    The  culture  was  ground  in  a  mortar, 
200  cc.  water  added,  the  mixture  allowed  to  stand  overnight,  and  then 
filtered  through  a  Chamberland  filter.    The  heated  secretion  was  obtained 
in  the  same  manner  except  that  after  the  addition  of  water,  the  culture 
was  heated  at  100°  for  40  minutes  and  filtered. 

For  the  liquid  culture,  Knop's  solution  containing  rice  decoction  of  rice 
seedlings  was  made  as  follows:    To  1000  cc.  of  Knop's  solution  was  added 
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20  g.  of  dried  rice  seedlings  and  the  mass  steamed  for  2  hours  at  100°. 
The  composition  of  the  Knop's  solution  was  1  g.  Ca^O^^,  0.25  g.  KNOo, 
0.25  g.  MgSO^,  0.25  g.  KH2P04  and  0.25  g.  FeCl-j,  made  up  to  one  liter. 

After  inoculation  with  the  No.  1  strain,  the  culture  was  incubated,  and 
filtered  as  described  above. 

Test  Seeds:    Of  the  seed  samples  "Te-kong-hoe-le",  "Liu-chiu",  "Cha-toa- 
hoe",  "G6-nng-chutM,  "Bang-hoe-chut "  (first  crop  samples.),  "Peh-khak" 
(second  crop  sample),  "Yamadaho",  "Goriki",  "Kamenoo",  "Kameji",  and 
"Takaomochi"  (Japanese  varieties)  were  harvested  in  the  first  crop  of 
this  year.    "Chut-pian",  "Be-be-si-chut",  "B&ng-hoe-chut",  and  "Thian- 
sun-cha^'  (second  crop  samples),  which  were  grown  in  the  greenhouse  and 
covered  with  paraffin  paper  before  ear  emergence,  were  also  used. 

Two  kinds  of  test  tubes  were  used:    One  of  3  cm.  inside  diameter  and  30 
cc.  capacity,  the  other  2.5  cm.  and  20  cc.    In  the  test  tube  was  placed 
purified  sand  (sieved,  boiled  several  times  in  strong  HC1,  and  washed 
with  water  until  acid-free). 

3.    Tests  on  Rice  and  Other  Plants 

The  object  of  the  experiments  was  to  see  if  the  secretion  would  cause 
bakanae  symptoms . 

Seeds  were  sterilized  by  soaking  for  2  days  in  0.0125%  HgClp,  and  then 
in  sterile  water.    Cotton  plugs  were  used  when  the  test  tubes  were  pre- 
sterilized  by  dry  heating. 

Experiment  1.:    Tests  on  Some  Varieties  of  Rice 

The  filtrate  was  obtained  from  a  culture  grown  10  days  at  29-32.5°  C.  on 
50  cc.  of  the  Knop's  solution-rice  decoction.    Five  cc.  of  the  filtrate 
or  a  control  (Knop's  solution-rice  decoction)  was  placed  in  a  test  tube 
with  15  g.  of  white  sand.    For  Test  A  and  C  (control)  the  filtrate  was 
heated  for  2  hours  at  100°,  and  for  B,  the  filtrate  was  heated  for  3  hours 
at  100°. 

One  grain  of  rice  was  put  in  each  test  tube.    The  temperature  during  the 
test  was  30-32.5°.    The  seeds  were  put  out  on  August  29,  1926  and  measured 
on  September  5.    The  results  are  given  in  Table  1. 

In  this  experiment  plants  grown  in  the  culture  liquor  revealed  a  remarkably 
accelerated  growth  of  the  part  above  the  ground,  especially  of  the  leaf 
sheath  of  the  foliage  leaf.    However,  poor  root  growth  and  pronounced 
pale  green  colored  leaves  were  observed.    The  culture  solution  showed 
relatively  high  resistance  to  heat. 
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Testing  method :    Into  a  large  test  tube  (20  g.  of  black  sand)  culture 
liquor  (7  ml. )  was  poured,  and  the  tube  sterilized  at  100    C.  for  (A) 
2  hours,  (B)  3  hours,  (C)  4  hours,  respectively.    A  rice  grain  was  put 
in  each  tube. 

Temp,  during  test         30-32.5°  C. 
Date  seeded  August  30,  1926 

Date  surveyed  September  8,  1926 

Other  conditions  were  the  same  as  those  in  the  preceding  experiment. 
Results  are  given  in  Table  2. 


Table  2 


(20  plants  average  per  section) 


:  Total 
:  length 

!  Length  between 

base  and 
*      first  node 

:  Length  of  first 

:      foliage  leaf 
;    Leaf    :  Leaf 

♦  sheath  ;  blade 

:  Length  of 

■:  ,  root 
:  (maximum 

A  : 

:  20.31  cm. 

1.27 

7.24  3.06 

5.80 

B  , 

:  19.19 

0.30 

6.40  2.51 

6.81 

C  : 

:  17.97 

0.68 

5.65  2.39 

5.03 

In  spite  of  the  relatively  strong  resistance  of  the  culture  liquor 
to  heat,  it  was  found  in  this  experiment  that  the  activity  of  the 
culture  liquor  decreased  as  the  length  of  heating  at  100°  C.  increased. 
A  similar  trend  in  the  first  experiment  has  already  been  described. 

Experiment  3 

Rice  variety:  "Chut-pian" 

Culture  filtrate:    A  filtrate  of  unheated  extract  obtained  from  fungus 
grown  2.5  months  (25-33°  Cj  on  a  rice  grain  culture  medium. 

Testing  method:    Into  a  large  test  tube  (20  g.  black  sand),  7  ml.  of 
culture  liquor  was  poured.    As  a  control,  the  same  amount  of  distilled 
water  was  used .    A  grain  of  rice  was  put  in  each  tube . 

Temp,  during  test:    30-32°  C. 
Date  seeded:    September  1,  1926 
Date  surveyed:    September  8,  1926 

Results  are  shown  in  Table  3. 
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Table  3 


Average  6  plants  per  section 


:  Total 
length 

Length  between 
base  and  ] 
first  node  ] 

; Length  of  first  : 
foliage  leaf 

Length 
of  root 
(maximum 
length) 

Leaf    :  Leaf  - 
shpftth   :  hi  arte 

Culture 
liquor  : 

Distilled 
water  : 

U.95  cm.             1.26                 7.50         4-34  3.20 
14.80                  0.0                   4.60         2.46  7.73 

Note:    The  treated  plants  were  fragile  and  very  pale  in  color. 


In  this  experiment  there  was  no  significant  difference  in  total 
length.    This  is  probably  caused  by  the  high  potency  of  the  culture 
liquor,  which  reduces  the  growth-accelerating  effect.    This  was 
indicated  by  the  formation  of  the  node  in  the  treated  section, by  the 
leaf  size,  and  the  length  of  the  root. 


Experiment  4; 

Test  plants:    Oats,  millet,  barnyard  grass,  corn  and  sesame. 

Culture  liquor:    Filtrate  of  heated  extract  obtained  from  fungus  grown 
2.5  months  (25-33°  C.)  on  a  rice  grain  culture  medium. 

Testing  method:    For  oats,  barnyard  grass,  millet  and  sesame,  5  cc.  of 
filtrate  was  placed  in  a  small  test  tube  containing  15  g.  of  black  sand, 
and  the  seeds  put  out.    For  corn,  10  cc.  of  filtrate  was  used  in  large 
test  tubes  containing  25  g.  of  black  sand.    For  the  control,  the  same 
volume  of  distilled  water  was  used.    Sterilized  at  100°  for  50  minutes 
before  the  seeds  are  put  out.    Incubated  at  28-32.5°  C. 

Seeded  September  19,  1926 

Examined         September  30,  1926 

The  results  are  summarized  in  Table  4. 
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Results 

The  sprouting  of  the  barnyard  grass  was  good.    Several  corn  seeds  sprouted 
and  others  failed  to  germinate.    The  growth  of  barnyard  grass  and  corn 
was  accelerated  above  the  ground.    The  plants  were  fragile  and  pale 
green.    The  growth  condition  of  the  roots  was  poor.    From  the  above 
four  experiments  it  is  concluded  that  the  secretion  from  the  bakanae 
fungus,  regardless  of  whether  it  was  obtained  from  a  solid  or  liquid 
medium,  stimulated  the  growth  of  the  rice  plant  above  ground, 
especially  the  leaf  sheath,  and  made  it  fragile  and  pale  green.  The 
extract  severely  damaged  the  growth  of  roots.    It  appeared  that  this 
effect  can  be  observed  with  plants  other  than  rice.    Overgrowth  of 
the  upper  part  of  the  plants  is  due  to  the  direct  action  of  the  extract, 
and  does  not  have  any  relationship  to  the  growth  of  the  roots.  This 
was  proved  by  culturing  the  seedlings  after  cutting  off  their  roots 
and  injecting  the  extract  into  the  hollow  of  the  stem. 

This  extract  has  great  resistivity  to  heat.    Hence  the  activity  of  the 
extract  must  not  be  due  to  enzyme  action,  but  rather  to  some  kind  of 
chemical. 


4 .    Tests  on  Culture  Liquor  from  Bakanae  Strains 
and  Related  Fungi 

Not  only  the  morphology  of  a  fungus  and  its  cultural  behavior,  but  also 
the  results  of  inoculation  tests  with  plants  must  be  considered  in 
establishing  the  identity  of  the  rice  "Bakanae"  fungus.    Hence,  there 
are  cases  when  it  is  difficult  to  identify  a  fungus  from  a  single 
experiment . 

In  general,  affected  rice  plants  show  the  hyperelongation  effect. 
However,  severely  damaged  ones  die  before  showing  this  result.  This 
phenomenon  is  often  experienced  in  cases  where  the  rice  "Bakanae" 
fungus  is  inoculated  on  rice  grains.    Affected  plants,  which  grow  as 
well  as  healthy  ones,  die  suddently  at  the  time  of  transplantation. 
If  one  uses  similar  fungi  for  inoculation,  some  show  pathogenicity 
against  rice  seedlings. 

If  the  characteristic  feature  of  the  "Bakanae"  fungus  is  primarily 
its  elongation  effect  on  the  rice  plant,  this  is  an  important  criterion 
for  establishing  the  identity  of  the  rice  "Bakanae"  fungus.    Thus,  by 
using  authentic  "Bakanae"  strains  and  similar  strains,  the  following 
experiments  were  set  up  to  establish  the  elongation  effect  with  the 
"Bakanae"  fungi,  as  well  as  to  prove  that  similar  strains  do  not  possess 
such  a  property. 

Experiment  1 


Rice  variety:  "Chut-pian" 
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Culture  liquor :    A  filtrate  was  obtained  by  growing  the  "Bakanae"  fungus 
and  similar  fungi  in  100  cc.  Knop's  solution  containing  rice  decoction 
for  12  days  (28-32°  C). 

Testing  method;    In  a  large  test  tube  (20  g.  black  sand),  was  placed 
15  cc.  cf  culture  liquor,  and  thetube  sterilized  at  100°  C.  for  50 
minutes.    Three  grains  of  rice  were  put  in  each  tube.    As  a  control 
distilled  water  was  used. 

Temperature  during  test:    28-32°  C.- 
Date  seeded:    September  18,  1926 
Date  surveyed :    September  29,  1926 

The  results  are  given  in  Table  5. 

Notes : 

1.    The  first  node  indicates  the  one  nearest  the  seed. 

Observed  symptom  means  a  fragile  seedling  having  a  pale  green  coloration 
above  the  ground . 

These  results  show  clearly  the  difference  between  rice  "Bakanae"  strains 
and  similar  strains,  in  which  the  lengths  of  internode  and  leaf  sheath 
of  the  former  were  elongated,  whereas  the  lengths  of  the  latter  were 
less  than  those  of  the  control. 

Experiment  2 

Rice  variety:    The  rice  variety  "Cha-tba-hoe",  sterilized  by  a  cold  and 
warm  water  method,  was  soaked  in  water  for  2  days  before  seeding  time, 
and  brought  out  to  sprout  in  a  warm  room  for  a  day. 

Culture  liauor :    A  filtrate  obtained  by  growing  the  fungus  in  50  cc.  of 
culture  broth  of  a  rice  decoction  medium  for  8  days  at  26-31°  C.  was 
sterilized  at  100    C.  for  50  minutes. 

Testing  method:    Ten  cc.  of  the  culture  liquor  (4  cc.  at  seeding  time 
and  6  cc.  3  days  later)  was  placed  in  a  large  test  tube  (10  g.  white 
sand).    As  a  control  a  rice  decoction  liquor  was  used.    One  grain  was 
put  in  each  tube. 

Temperature  during  test:    22-25°  C. 
Date  seeded:    October  18,  1926 
Date  surveyed:    November  1,  1926 

The  results  are  shown  in  Table  6. 
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From  this  experiment  it  was  obvious  that  "Bakanae"  strains  No.  1,  25, 
31  and  56  extended  the  total  height  and  theleaf  sheath  of  the  first 
foliage  leaf  of  the  treated  plants  more  than  the  other  fungi  did.  Hence, 
as  found  in  the  previous  experiment,  the  similar  fungi  did  not  show  any 
"Bakanae"  symptoms. 

Despite  the  less  pronounced  symptoms  found  for  the  "Bakanae"  fungi  in 
the  last  two  experiments,  they  are  easily  distinguished  from  similar 
strains,  whose  elongation  effect  is  always  less  than  that  of  controls. 
The  less  marked  "Bakanae"  symptoms  observed  in  these  two  experiments 
appears  to  depend  on  the  concentration  of  the  culture  liquor  applied. 
By  keeping  this  in  mind,  much  clearer  results  can  be  obtained.    In  order 
to  add  proof  to  the  previous  experiment,  the  result  obtained  from  an 
inoculation  test  on  a  rice  grain  is  shown  in  Table  7. 


Table  7 


(infection/0.1588  quart) 


Bakanae  strains 
and  similar 
strains 

:No.  of  infected 
•plants  30  days 
:after  inoculation 

:  Note 

:  Plants 

Bakanae 

After  death  of  the  seedling, 

strains 

1  ; 

900 

conidia  formed  on  the  lower 

part 

it 

25  \ 

:  1513 

ii 

ii 

31  : 

550 

ti 

it 

56  « 

;  2800 

ii 

Similar 

strains 

7  j 

:  0 

ii 

11  : 

:  0 

ii 

38  ; 

;  0 

ii 

39  < 

;  98 

Even  after  death  of  seedling, 

there  was  no  formation  of 

conidia  in  the  lower  part 

ii 

41  ! 

:  14 

ti 

ii 

42  ; 

:  o 

ii 

46  • 

:  594 

n 

ii 

57  ; 

:  0 

ii 

62  j 

mm 

Control 

\  o 
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Note : 

1.  "Chut-pian"  variety  was  used  after  being  sterilized  "by  the  cold- 
arid  warm-water  method . 

2.  Spore  suspension  obtained  from  30  days'  culture  on  bean  decoction 
agar  slant  was  mixed  with  0.1588  quart  of  seeds.    After  standing 
overnight  in  the  solution,  the  seeds  were  sown. 

3.  The  seeds  were  sown  in  a  6  square  foot  area  on  July  9,  1926. 

5 .    Resistivity  Tests  of  Rice  Varieties 

Some  varieties  of  rice  show  resistivity  to  the  bakanae  fungus  whereas 
others  are  extremely  susceptible.    Among  the  rice  varieties  on  the 
island  (Formosa),  the  majority  of  the  first  crop  variety  belong  to 
the  first  class,  and  most  of  the  second  crop  variety  to  the  latter. 
If  the  damage  to  the  rice  plant  caused  by  the  "bakanae"  fungus  is 
dependent  on  the  secretion  from  the  fungus,  it  is  assumed  that  there 
must  be  a  difference  in  resistivity  to  the  secretion  between  the 
resistant  and  susceptible  varieties.    To  test  this,  the  following 
experiments  were  carried  out. 

Experiment  1  was  carried  out  under  sterile  conditions.    The  method  of 
seed  and  test  tube  sterilization  was  the  same  as  used  previously. 

Experiment  1 

Rice  variety:    The  following  varieties  were  used. 

Disease-resistant  varieties:     "Peh-khak",  "Te-kong-hoe-le " ,  "Liu-chiu", 
"Cha-toa-hoe"  (a  disease-susceptible  variety  of  the  first  crop)  and 
"Goriki", 

Disease-susceptible  varieties:     "Chut-pian",  "Be-be-si-chut ",  "Thian- 
sun-cha",  "Bang-hoe-chut"  (second  crop),  and  "Toa-peh-m" . 

Secretion  solution:    A  filtrate  of  heat-treated  extract  was  obtained  by 
growing  the  fungus  at  26-32°  C.  for  17  days  on  rice  grain  culture 
medium.    The  filtrate  was  further  treated  by  passage  through  a 
Chamberland  filter. 

Testing  method :    To  a  small  test  tube  (10  g.  white  sand),  4  cc.  of  the 
secretion  solution  was  added,  and  the  tube  sterilized  at  100    C.  for  1 
hour.    Three  rice  grains  were  put  in  each  tube.    Distilled  water  was 
used  as  a  control. 

Temperature  during  test:    27.5-32°  C. 
Date  seeded:    September  17,  1926 
Date  surveyed:    September  17,  1926 

For  results  see  Table  8. 
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From  this  it  appears  that  the  growth  of  the  disease-resistant 
varieties  (except  for  "Peh-khak")  was  promoted  by  treatment  with  the 
secretion  solution,  and  their  roots  grow  up  to  some  extent  as  compared 
to  the  control.    However,  the  growth  of  the  susceptible  varieties 
(except  for  "BaYig-hoe-chut 11 )  was  decreased  and  there  was  almost  no  root 
growth.    Hence,  by  virtue  of  their  lower  resistivity,  the  susceptible 
varieties  failed  to  show  the  expected  characteristic  symptoms  due  to 
the  relatively  high  concentration  of  secretion  solution. 

In  this  experiment  the  disease-resistant  variety  was  taken  from  this 
year's  first  crop  and  tne  susceptible  varieties  were  taken  from  last 
year's.    Hence,  it  is  difficult  to  compare  difference  in  the  resistivity 
of  two  varieties.    However,  this  discrepancy  of  the  time  of  harvest 
can  be  eliminated  by  a  fact  that  a  susceptible  variety,  "Peh-khak", 
is  the  first  crop  of  this  year. 

Experiment  2 

Rice  variety;    Seeds,  sterilized  by  the  cold-  and  warm-water  method, 
were  soaked  in  water  for  2  days  and  set  in  a  moist  room  to  promote 
sprouting  before  seeding.    The  following  varieties  were  used:  Resistant— 
"Te-kong-noe-le^,  "Liu-chiu",  "Go-nng-chut",  "Bang-hoe-chdt"  (first  crop 
varieties)',  "Cha-toa-hoe"  (a  susceptible  first  crop  variety);  and  "Pe*h- 
khak"  (a  second  crop  variety);  Susceptible— "Thian-sun-cha",  "Bang-hoe- 
chut"  (second  crop  varieties),  "Be-be-si-chut",  "Chut-pisin",  and  "Toa- 
peh-m";  Japanese  varieties— "Yaraadaho",  "Goriki",  "Kamenoo",  "Kameji", 
and"Takaomochi". 

Secretion  solution:    Same  as  in  Experiment  1. 

Testing  method :  A  large  test  tube  (10  g.  white  sand)  was  used  for  the 
disease-resistant  and  Japanese  varieties,  and  a  small  test  tube  (10  g. 
white  sand)  for  the  disease-susceptible  varieties. 

In  each  tube  was  poured  5  cc.  (3  cc.  at  seeding  time  and  2  cc.  the 
following  day)  of  secretion  solutions  made  up  to  the  following  percentages 
with  water:    0%,  1%,  3%,  %,  7%,  %,  11%,  13%,  15%,  and  20%.    Five  grains 
of  rice  were  put  in  each  tube. 

Temperature  during  test:    Resistant  and  susceptible 

varieties  25-31°  C 
Japanese  varieties  23-26  C. 

Date  seeded:    Resistant  and  susceptible  varieties- 
October  13,  1926 

Japanese  varieties— October  18,  1926 
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Results: 

In  this  experiment  total  length,  leaf  length  and  root  length  of  each 
rice  variety  were  measured  for  the  different  concentrations  of  secretion 
solution.    However,  the  table  of  experimental  results  will,  for  the 
sake  of  brevity,  be  postponed  until  a  later  report.    According  to  the 
experimental  results,  the  growth  of  all  the  varieties  tested  was  pro- 
moted even  in  the  1%  secretion  solution. 

The  gradual  increase  in  total  length  and  the  length  of  the  leaf  sheath 
for  the  resistant  and  Japanese  varieties  was  observed  until  the  concen- 
tration of  the  secretion  solution  reached  20%.     In  the  case  of  suscept- 
ible varieties,  however,  there  was  observed  a  somewhat  irregular  growth 
rate  around  15%  concentration  of  the  secretion  solution  and  furthermore, 
the  growth  rate  was  decreased  as  the  concentration  was  increased.  There- 
fore, it  appears  that  there  is  a  tendency  to  form  a  negative  curve  when 
the  growth  rate  is  plotted  against  the  concentration  of  the  secretion 
solution.    Apparently  the  growth  curve  for  the  part  of  susceptible 
varieties  above  ground  has  a  maximum  at  about  15%  concentration  of  the 
secretion  solution,  whereas  the  resistant  varieties  have  a  maximum  at 
a  much  higher  concentration.     In  contrast  to  the  growth  promotion  of 
the  part  above  ground,  the  root  growth  is  interfered  with  and  gradually 
decreases.    The  root  growths  of  resistant,  susceptible  and  Japanese 
varieties  at  15%  concentration  of  secretion  solution  were  5.0-6.6  cm., 
1.3-4.47  cm.,  and  0.2-1.4  cm.,  respectively.    It  is  conceivable  that 
this  damaging  action  on  the  roots  and  the  promoting  action  on  the  aerial 
part  have  a  close  relationship  with  the  rice  varieties;  therefore,  this 
point  should  be  seriously  considered  in  future  tests. 

Experiment  3 

Rice  variety:    Seeds,  sterilized  by  the  cold-  and  warm-water  method, 
were  soaked  in  water  for  2  days,  set  in  a  moist  room  for  a  day  to 
promote  sprouting,  and  put  out.    The  following  four  varieties  were  used: 
"Te-kong-hoe-le",  "Cha-toa-hoe",  "Peh-khak",  and  "Chut-pian" . 

Secretion  solution:    Same  as  in  previous  experiment. 

Testing  method :    A  special  glass  vessel  (diameter  6  cm.;  height  10  cm.) 
was  used,  which  had  a  siphon  at  its  bottom  for  the  convenience  of  re- 
moving or  keeping  the  liquid.    Black  sand  (80  g.)  and  the  proper  amount 
of  liquid  were  poured  in  and  10-25  grains  were  put  in  each  section.  The 
treated  group  was  grown  by  applying  15  cc.  of  secretion  solution,  renewed 
every  day,  in  increasing  concentration  for  10  days.    As  a  control,  the 
same  amount  of  Knop's  solution  was  used  every  day. 
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The  concentration  of  the  secretion  solution  was  as  follows: 
1st  day    Knop's  solution 


2nd  "  "  "        (100  cc.)  -  3  drops  of  secretion  solution 

3rd  "  "  "  "  6  11  "  "  " 

4th  "  "  "  "  9  "  "  "  " 

5th  "  "  H  "  12  "  "  " 

6th  "  "  "  "  15  "  "  "  " 

7th  "  "  "  "  18  "  "  "  " 

8th  "  "  »  "  21  "  "  "  " 

9th  "  "  ■•  "  24  "  "  "  " 

10th  "  "  "  "  27  "  "  "  " 


Note:    One  cc.  equals  about  26  drops. 

On  the  11th  day  15  cc  (95%  Knop's  solution:    5%  secretion  solution) 
of  test  solution  was  applied  to  both  of  the  sections  described  above. 
On  the  13th  day  15  cc.  more  of  the  test  solution  was  added. 

Temperature  during  test:    22-29.5  C. 
Date  seeded:    October  13,  1926 
Date  surveyed:    October  26,  1926 


The  results  are  shown  in  Table  9. 


The  size  of  the  rice  seedling  at  the  time  of  the  addition  of  the  test 
-solution  is  given  in  the  following,  which  shows  that  the  ones  treated 
with  secretion  solution  were  taller: 


Culture  containing 
secretion  solution 

Culture  containing 
Knop's  solution 

Te-k6"ng-hoe-le  ; 
Cha-toa-hoe  ; 
Peh-khak  j 
Chtit-pian  j 

!              cm .                                   cm . 

21.0  19.0 
:            23.5  22.5 

24.5  23.0 
:           22.0  19.5 

From  this  experiment  it  appears  that  the  accelerated  growth  of  the 
plants  in  the  secretion  solution  compared  with  the  ones  in  Knop's 
solution  is  probably  due  to  the  fact  that  plant  does  not  form  anti- 
body against  the  "toxin". 

In  summarizing  these  three  experiments  it  can  be  stated  that  the  resis- 
tivity of  the  rice  plant  to  the  "Bakanae"  fungus  secretion  is  dependent 
on  the  variety.    It  appears  that  the  resistivity  of  the  disease-resistant 
varieties  is  greater  than  that  of  disease-susceptible  varieties. 
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6.  Summary 

If  one  summarizes  the  results  of  the  three  preceding  experiments,  it 
can  be  stated  that; 

1.  The  rice  "Bakanae"  fungus  secretes  a  type  of  toxin,  which 
accelerates  rice  growth. 

2.  Besides  accelerating  rice  growth,  the  toxin  damages  root  growth 
and  interferes  with  the  formation  of  chlorophyll.' 

3.  It  is  conceivable  that  the  toxin  exerts  a  similar  action  on 
other  plants  besides  rice. 

4.  The  toxin  was  scarcely  altered,  even  after  being  kept  at  100°  C. 
for  4  hours. 


5.  The  toxin  secreted  by  the  rice  "Bakanae"  fungus,  being  a  character- 
istic feature  of  the  fungus,  plays  a  vital  role  in  differentiating 
it  from  similar  fungi. 

6.  It  appears  that  resistivity  of  the  rice  plant  to  the  toxin  is 
dependent  on  the  variety. 

7.  Apparently  the  rice  plant  does  not  form  an  antibody  against  the 
toxin. 


(Translation  by  H.  Sasame;  corrections  and  additions  by 
Dr.  T.  Hayashi,  who  obtained  the  names  of  the  Formosan 
rice  varieties  from  Jo:    Taiwan  Nojiho.  29th  year,  no.  9, 
pp.  54-74  (1933).) 
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581.  Yabuta,  T.,  Sumiki,  Y.,  Fukunaga,  K.,  and  Horiuchi,  M. 
Part  21.    THE  ACTION  OF  ULTRAVIOLET  RAYS  ON  GIBBERELLIN. 
Nippon  Nogei-kagaku  Kaishi  2^,  395-6  (1951). 
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582.  Yabuta,  T.,  Sumiki,  Y.,  Fukunaga,  K.,  and  Horiuchi,  M. 

Part  22.    CHEMICAL  COMPOSITION  OF  RICE  SEEDLINGS  TREATED  WITH  GIB- 
BERELLIN.  (2).  Nippon  Nogei-kagaku  Kaishi  g^,  396-7 

(1951). 

583.  Yabuta,  T.,  Sumiki,  Y.,  and  Aso,  K.  Part  23.    THE  CHEMI- 
CAL CONSTITUTION  OF  GIBBERELLIN.  (4).  Nippon  Nogei- 
kagaku  Kaishi  25_,  159-60  (1951). 

586.    Yatazawa,  M.  and  Sumiki,  Y.  Part  24.    THE  CHEMICAL 

CONSTITUTION  OF  GIBBERELLIN.  (5).  Nippon  Nogei-kagaku 

Kaishi  25_,  503-7  (1951-52). 

457.    Sumiki,  Y.  Part  25.    THE  PHYSIOLOGICAL  ACTION  OF 

GIBBERELLIN.  III.  Nippon  Nogei-kagaku  Kaishi  £6, 

393-7  (1952). 

406.    Seta,  Y.  and  Sumiki,  Y.  Part  26.    THE  CHEMICAL  CONSTI- 

TUTION OF  GIBBERELLIN.  PART  6.  Nippon  Nogei-kagaku 

Kaishi  £6,  508-9  (1952). 

199.  Kitamura,  H.,  Kawarada,  A.,  Seta,  Y.,  Takahashi,  N.,  Otsuki,  T., 
and  Sumiki,  Y.  Part  27.    THE  PRODUCTION  OF  GIBBERELLIN 
BY  SUBMERGED  CULTURE.  (3).  Nippon  Nogei-kagaku  Kaishi 
21,  545-9  (1953). 

134.  Hayashi,  T.,  Takijima,  Y.,  and  Murakami,  Y.  Part  28. 
THE  PHYSIOLOGICAL  ACTION  OF  GIBBERELLIN.  IV.  Nippon 
Nogei-kagaku  Kaishi  27,  672-5  (1953). 

135.  Hayashi,  T.  and  Murakami,  Y.  Part  29.    THE  PHYSIOLOGI- 
CAL ACTION  OF  GIBBERELLIN.  V.  THE  EFFECT  OF  GIBBERELLIN  ON  THE 
STRAIGHT  GROWTH  OF  ETIOLATED  PEA  EPICOTYL  SECTIONS. 

Nippon  Nogei-kagaku  Kaishi  j>7,  675-80  (1953). 

136.  Hayashi,  T.  and  Murakami,  Y.  Part  30.    THE  PHYSIOLOGI- 
CAL ACTION  OF  GIBBERELLIN.  (VI).  (THE  EFFECT  OF  GIBBERELLIN  ON  THE 
STRAIGHT  GROWTH  OF  ISOLATED  SECTIONS  OF  CEREAL  GRASSES  COLEOPTILES) . 
Nippon  Nogei-kagaku  Kaishi  £2,  797-801  (1953). 

200.  Kitamura,  H.  and  Sumiki,  Y.  Part  31.    THE  PHYSICO- 
CHEMICAL  DETERMINATION  OF  GIBBERELLIN.  Nippon  Nogei- 
kagaku  Kaishi  2fi,  449-53  (1954). 

137.  Hayashi,  T.  and  Murakami,  Y.  Part  32.    THE  PHYSIOLOGICAL 
ACTION  OF  GIBBERELLIN.  (VII).  RESPONSE  OF  DIFFERENT  PARTS  OF  CEREAL 
GRASS  LEAF  TO  GIBBERELLIN.  Nippon  Nogei-kagaku  Kaishi 
£8,  543-5  (1954). 
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19-4.    Kawarada,  A.,  Takahashi,  N.,  Kitamura,  H.,  Seta,  Y. ,  Takai,  M., 
and  Taraura,  S.  Part  33.  5-HYDR0XYMETHYL-FURAN-2- 

CARBOXYLIC  ACID.  Bulletin  of  the  Agricultural  Chemical 

Society  of  Japan  19.,  84-6  (1955). 

468.  Takahashi,  N.,  Kitamura,  H.,  Kawarada,  A.,  Seta,  Y. ,  Takai,  M., 
Tamura,  S.,  and  Sumiki,  Y.                    Part  34.    ISOLATION  OF  GIB- 
BERELLINS  AND  THEIR  PROPERTIES.  Bulletin  of  the  Agricul- 
tural Chemical  Society  of  Japan  12,  267-77  (1955). 

195.    Kawarada,  A.,  Kitamura,  H.,  Seta,  Y.,  Takahashi,  N.,  Takai,  M., 
Tamura,  S.,  and  Sumiki,  Y.  Part  35.    RELATION  BETWEEN 

GIBBERELLINS,  Alf  kz  AND  GIBBERELLIC  ACID.  Bulletin  of 

the  Agricultural  Chemical  Society  of  Japan  19.,  278-81  (1955). 

138.    Hayashi,  T.,  Murakami,  Y.,  and  Matsunaka,  S.  Part  36. 

THE  PHYSIOLOGICAL  ACTION  OF  GIBBERELLIN.  VIII.  CHANGES  IN  THE 
ACTIVITIES  OF  VARIOUS  ENZYMES  IN  LEAF-SHEATHS  OF  RICE  PLANTS 
TREATED  WITH  GIBBERELLIN.  Bulletin  of  the  Agricultural 

Chemical  Society  of  Japan  £0,  159-64  (1956). 

201.    Kitamura,  H.,  Seta,  Y.,  Takahashi,  N.,  Kawarada,  A.,  and  Sumiki,  Y. 

Part  37.  CHEMICAL  STRUCTURE  OF  GIBBERELLINS.  VII.  Bulle- 
tin of  the  Agricultural  Chemical  Society  of  Japan  21,  71-2  (1957). 

407.    Seta,  Y.,  Kitamura,  H.,  Takahashi,  N.,  and  Sumiki,  Y. 

Part  38.    CHEMICAL  STRUCTURE  OF  GIBBERELLINS.  VIII.  f  Bul- 

letin of  the  Agricultural  Chemical  Society  of  Japan  21,  73-4  (1957). 

469.  Takahashi,  N.,  Seta,  Y.,  Kitamura,  H.,  Kawarada,  A.,  and  Sumiki,  Y. 
Part  39.  CHEMICAL  STRUCTURE  OF  GIBBERELLINS.  IX.  Bulle- 
tin of  the  Agricultural  Chemical  Society  of  Japan  £1,  75-6  (1957). 

304.    Munekata,  H.  and  Kato,  S.  Part  40.    APPLICATION  OF  GIB- 

BERELLIN TO  MALTING  INDUSTRY.  Joso  Kagaku  Kenkyu  Hokoku 

(Bulletin  of  Brewing  Science)  2,  1-10  (1957). 

470.  Takahashi,  N.,  Seta,  Y.,  Kitamura,  H.,  and  Sumiki,  Y. 

Part  41.  CHEMICAL  STRUCTURE  OF  GIBBERELLINS.  X.  Bulletin 
of  the  Agricultural  Chemical  Society  of  Japan  Zlt  327-8  (1957). 

471.  Takahashi,  N.,  Seta,  Y.,  Kitamura,  H.,  and  Sumiki,  Y. 

Part  42.    A  NEW  GIBBERELLIN,  GIBBERELLIN  A^.  Bulletin  of 

the  Agricultural  Chemical  Society  of  Japan  £1,  396-8  (1957). 
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3.    List  of  Papers  in  Michigan  State 
University  Series 


55.  Bukovac,  M.  J.  and  Wittwer,  S.  H.  GIBBERELLIC  ACID 
AND  HIGHER  PLANTS:     I.     GENERAL  GROWTH  RESPONSES.  Mich. 
State  Univ.,  Agr.  Exp.  Sta.,  Quart.  Bull.  22,  307-20  (1956). 

56.  Bukovac,  M.  J.  and  Wittwer,  S.  H.  GIBBERELLIN  AND 
HIGHER  PLANTS:     II.     INDUCTION  OF  FLOWERING  IN  BIENNIALS. 
Mich.  State  Univ.,  Agr.  Exp.  Sta.,  Quart.  Bull.  22,  650-60 
(1957). 

542.  Wittwer,  S.  H.  and  Bukovac,  M.  J.  GIBBERELLIN  AND 
HIGHER  PLANTS:     III.     INDUCTION  OF  FLOWERING  IN  LONG-DAY  ANNUALS 
GROWN  UNDER  SHORT  DAYS.                     Mich.  State  Univ.,  Agr.  Exp. 
Sta.,  Quart.  Bull.  22,  661-72  (1957). 

242.    Lindstrom,  R.  S.,  Wittwer,  S.  H.,  and  Bukovac,  M.  J. 

GIBBERELLIN  AND  HIGHER  PLANTS:     IV.    FLOWERING  RESPONSES  OF 
SOME  FLOWER  CROPS.  Mich.  State  Univ.,  Agr.  Exp.  Sta., 

Quart.  Bull.  39,  673-81  (1957). 

543.  Wittwer,  S.  H.  and  Bukovac,  M.  J.  GIBBERELLIN  AND 
HIGHER  PLANTS:    V.     PROMOTION  OF  GROWTH  IN  GRASS  AT  LOW 
TEMPERATURES.                     Mich.  State  Univ.,  Agr.  Exp.  Sta., 
Quart.  Bull.  12,  682-6  (1957). 

547.  Wittwer,  S.  H.,  Bukovac,  M.  J.,  and  Grigsby,  B.  H. 
GIBBERELLIN  AND  HIGHER  PLANTS:    VI.    EFFECTS  ON  THE  COMPOSITION 

OF  KENTUCKY  BLUEGRASS  (POA  PRATENSIS)  GROWN  UNDER  FIELD  CONDITIONS 
IN  EARLY  SPRING.  Mich.  State  Univ.,  Agr.  Exp.  Sta., 

Quart.  Bull.  £0,  203-6  (1957). 

57.  Bukovac,  M.  J.,  Wittwer,  S.  H.,  and  Teubner,  F.  G. 
GIBBERELLIN  AND  HIGHER  PLANTS:    VII.    FLOWER  FORMATION  IN  THE 
TOMATO  (LYCOPERSICON  ESCULENTUM) .  Mich.  State  Univ., 
Agr.  Exp.  Sta.,  Quart.  Bull.         207-14  (1957). 

548.  Wittwer,  S.  H.  and  Bukovac,  M.  J.  GIBBERELLIN  AND 
HIGHER  PLANTS:    VIII.    SEED  TREATMENTS  FOR  BEANS,  PEAS,  AND 
SWEET  CORN.                    Mich.  State  Univ.,  Agr.  Exp.  Sta.,  Quart. 
Bull,  4Q,  215-24  (1957). 

244.    Lindstrom,  R.  S.  and  Wittwer,  S.  H.  GIBBERELLIN  AND 

HIGHER  PLANTS:    IX.    FLOWERING  IN  GERANIUM  (PELARGONIUM 
HORTORUM).  Mich.  State  Univ.,  Agr.  Exp.  Sta.,  Quart. 

Bull.  £0,  225-31  (1957). 

550.    Wittwer,  S.  H.  and  Bukovac,  M.  J.  GIBBERELLIN  AND  HIGHER 

PLANTS:    X.    FIELD  OBSERVATIONS  WITH  CERTAIN  VEGETABLE  CROPS. 
Mich.  State  Univ.,  Agr.  Exp.  Sta.,  Quart.  Bull.  ^0,  352-64  (1957). 
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4.    I.C.I.  Papers  on  the  Chemistry 
of  the  Gibberellins 


79.    Cross,  Brian  E.  GIBBERELLIC  ACID.    PART  I.  J.  Chem. 

Soc.  125k,  4670-6 


302.    Mulholland,  T.  P.  C.  and  Ward,  G.  GIBBERELLIC  ACID.    PART  II. 

THE  STRUCTURE  AND  SYNTHESIS  OF  GIBBERENE.  J.  Chem.  Soc. 1954. 

4676-81 


303.    Mulholland,  T.  P.  C.  and  Ward,  G.  GIBBERELLIC  ACID. 

PART  III.    SYNTHESIS  OF  FLU0REN0NE-4 :5-DICaRB0XYLIC  ACID. 
J.  Chem.  Soc.  1956.  2415-7 


80.    Cross,  B.  E.,  Grove,  John  Frederick,  MacMillan,  J.,  and  Mulholland, 
T.  P.  C.  GIBBERELLIC  ACID.    PART  IV.     THE  STRUCTURES  OF 

GIBBERIC  AND  ALLOGIBBERIC  ACIDS  AND  POSSIBLE  STRUCTURES  FOR  GIBBER- 
ELLIC ACID.  Chem.  and  Ind.  (London)  1956.  954-5 


Grove,  John  Frederick,  Jeffs,  P.  W.,  and  Mulholland,  T.  P.  C. 
GIBBERELLIC  ACID.    PART  V.    THE  RELATION  BETWEEN  GIBBERELLIN  Ai 
AND  GIBBERELLIC  ACID.  J.  Chem.  Soc.  1958.  1236-40 


GPO  813621-9 
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5  •   Articles  on  Gibberellin  in  Popular  Magazines  and  Trade  Journals 


June  -  Science  News  Letter  69.  (No.  22),  p.  344  (June  2) ... .Science 

123.  pp.  1067-8  (June  15)  Florists'  Review  118,  pp.  62-3  Chemi- 
cal Week  78,  p.  66  (June  23) 

August       -  Seed  World  (August  3) ... .Florists  Exchange  and  Horticultural 
Trade  World  (August  18) ... .Florists  Telegraph  Delivery  News 
(August  1956) 

September  -  Oil,  Paint  and  Drug  Reporter  170  (No.  10),  pp.  5,  66.... 

Science  News  Letter  70,  p.  152  (September  8) ... .Chemical  and  Engi- 
neering News  2A  (No«  37),  p.  4339  (September  10) ... .Florists  Ex- 
change and  Horticultural  Trade  World  (September  15) ... .Agricultural 
Research  5_  (No.  6),  pp.  12-13.... The  American  Tree  Farmer,  p.  4 
(Fall  1956) 

October  -  Science  News  Letter  70  (No.  14),  p.  217  (October  6).... Chemi- 
cal and  Engineering  News  2A  (No»  42),  p.  4982  (October  15) ... .Scien- 
tific American  221  (No.  4),  p.  72 

November  -  Seed  World  (November  16) ... .Journal  of  Agricultural  and  Food 
Chemistry  ^  (No.  11),  pp.  907-8. .Industrial  Bulletin  of  Arthur  D. 
Little,  Inc.  No.  336 

December    -  Florists  Exchange  (December  8) 

Addendum : 

Agricultural  Research  (Washington)  5_  (No.  3),  pp.  12-13 

Florida  Exch.  127  (No.  12),  p.  11 

Agri.  Chem.  11  (No.  12),  p.  53 

Farm  Chemicals  H9_  (No.  7),  p.  57 

Grower  46  (No.  15),  p.  813 

Nebraska  Farmer,  p.  36  (Oct.  1956) 

mi 

January  -  Newsweek  42,  P«  43  (January  7) ... .Chemical  and  Engineering  News 
35  (No.  3),  p.  80  (January  21).... The  New  Scientist,  p.  6  (January  24) 
....The  Home  Garden  Magazine,  p.  33. .. .Science  Digest  £1,  p.  43 

February    -  Chemical  Week  80.  (No.  5),  p.  18  (February  2) ... .Chemical  Week 
80  (No.  6),  p.  65  (February  9).... Seed  World  (February  15 )... .Sunset 
118.  p.  148. .. .American  Vegetable  Grower  (February  1957) ... .Horticul- 
ture 21  (No.  2),  p.  110.... Farm  Journal  (February  1957).... 
De  Fruit teelt  (Holland),  p.  1208 ....  Journal  of  Agricultural  and  Food 
Chemistry  5_,  p.  81 
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March         -  The  New  Scientist  (March  14).... Oil,  Paint  and  Drug  Reporter 
171  (No.  11),  p.  4  (March  18).... Oil,  Paint  and  Drug  Reporter  171 
(No.  11),  p.  7  (March  18) ... .Chemical  and  Engineering  News  21 

(No.  12),  p.  96  (March  25)  Science  News  Letter  71  (No.  13), 

p.  201  (March  30)  Chemical  Week  80  (No.  13),  p.  46  (March  30) 

....Farm  Journal  81,  p.  146 

April         -  Chemical  and  Engineering  News  21  (No.  13),  p.  108  (April  l) 

 Chemical  Week  80  (No.  14),  pp.  17-18  (April  6) ... .Prairie 

Farmer,  p.  71  (April  6) ... .Journal  of  Agricultural  and  Food  Chemis- 
try 1  (No.  4),  p.  239. .. .Science  Digest,  pp.  41-42. .. .Popular 
Mechanics,  pp.  93-6,  266-8,  270 .... Popular  Gardening,  pp.  24,  83.... 
American  Home  5_7,  p.  161 

May  -  Chemical  and  Engineering  News  21  (No.  19),  p.  30  (May  13).... 

Science  News  Letter  71  (No.  20),  pp.  314-5  (May  18).... Farm  Journal 

81  (No.  5),  pp.  146-7,  158. .. .Flower  Grower,  pp.  26-9  Florists 

Telegraph  Delivery  News,  p.  75 ... .Journal  of  Agricultural  and  Food 
Chemistry  1  (No.  5),  p.  385. .. .Industrial  Research  News  Letter,  p.  1 

June  -  Life,  p.  115  (June  3) ... .Prairie  Farmer,  pp.  9,  23  (June  15) 

....Science  News  Letter  7].  (No.  24),  p.  373  (June  15).... New  Jersey 
Farm  and  Garden,  pp.  24-27. .. .What fs  New  in  Crops  and  Soils  9_  (No.  8), 
p.  26  (June-July  1957) ... .Consumers  Report  22,  pp.  295-6. .. .African 
Violet  Magazine  10,  pp.  30-3 

July  -  Camellia  Review,  pp.  15-8. .. .Camellia  Review,  pp.  18-9.... 

Feeds  Illustrated,  p.  12. .. .Industrial  Research  News  Letter,  p.  1 
....Successful  Farming  %1  (No.  7),  p.  22.... Better  Homes  and 
Gardens  21 ,  P.  17 

August       -  What's  New  in  Crops  and  Soils  9_  (No.  9),  p.  25  (August- 
September  1957) 

September  -  Chemical  and  Engineering  News  21  (No.  37),  pp.  67-8 

(September  16).... The  Commercial  Grower,  p.  490  (September  20).... 
Chemistry  and  Industry  (London),  p.  1279  (September  28) ... .Chemistry 
and  Industry  (London),  p.  1301  (September  28) ... .Grower  Talks 
(George  J.  Ball,  Inc.)  £0  (No.  5),  pp.  9-10,  12  Journal  of  Agri- 
cultural and  Food  Chemistry  1  (No.  9),  p.  709 

October      -  Chemical  and  Engineering  News  21  (No.  40),  p.  21  (October  7) 
....Oil,  Paint  and  Drug  Reporter  222.  (No.  15),  p.  51  (October  7).... 
Journal  of  Agricultural  and  Food  Chemistry  1  (No.  10),  pp.  723-4.... 
Farm  Chemicals  120  (No.  10),  pp.  38-40. .. .Farm  Journal  81,  p.  60.... 
Grower  Talks  (Geo.  J.  Ball,  Inc.)  21  (No.  6),  pp.  6-8. .. .Florists' 
Review  (October  24) 

November    -  Prairie  Farmer,  p.  30  (November  2) ... .Journal  of  Agricultural 
and  Food  Chemistry  1  (No.  11),  p.  793 ... .What 's  New  in  Crops  and 
Soils  10  (No.  2),  p.  29  Flower  Grower         pp.  19-20.... The  Blue 
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Anchor  (California  Fruit  Exchange)  2A  (No.  4) >  PP«  10-11. . . .Proceed- 
ings of  the  Chemical  Society,  p.  318 

December  -  Journal  of  Agricultural  and  Food  Chemistry  j>  (No.  12),  p.  889 
....What's  New  in  Crops  and  Soils  10  (No.  3),  p.  21.... The  Feed  Bag, 
p.  16 

Addendum: 

Lasca  Leaves  7,  pp.  26-e  (1957)  (Stewart  and  Ching) 
Southern  Lumberman,  pp.  172-3  (Dec.  15,  1957)  (McAlpine) 
Gdnr's.  Chron.  1^1  (No.  14),  p.  373  (1957) 
Grower  ^8  (No.  5),  pp.  235-7  (1957) 
Sugar  Bull.  21  (No.  10),  p.  142  (1957) 
Mfg.  Chem.  28,  pp.  133-5  (1957) 
Gibberellin  Fact  Book,  Eli  Lilly  and  Co.  (1957) 
Grower  £7  (No.  17),  pp.  1057-9  (1957) 
Golf  Course  Reptr.  2J>  (No.  2),  pp.  40,  42,  44  (1957) 
Agricultural  Chemicals  12  (No.  3),  p.  99  (1957) 

12  (No.  5),  p.  93  (1957) 
1£  (No.  7),  p.  81  (1957) 
Calif.  Citrogr.  £2  (No.  8),  p.  277  (1957) 
Chemical  Age  72,  p.  600  (April  6)  (1957) 
Crop  Life,  Aug.  26  (1957) 
"     Sept.  9  (1957) 
Far.  and  Stk. -Breed.  71  (3519),  p.  47  (1957) 
Fertil.  Feed.  St.  J.  46,  p.  375  (1957) 
Grower  £7  (No.  4),  p.  219  (1957) 

»  (No.  8),  p.  471  (1957) 

"     £7  (No.  15),  p.  910  (1957) 

"     48  (No.  1),  p.  33  (1957) 
Oil,  Paint  and  Drug  Reporter  121,  p.  5  (April  15,  1957) 
Die  Weltwoche  21  (1225),  p.  7  (May  3,  1957) 
World  Crops  2  (No.  6),  p.  265  (1957) 
Lasca  Leaves  7,  p.  80  (1957) 

African  Violet  Magazine  11  (No.  l),  pp.  24-25  (Sept.  1957) 
6.     Typical  Newspaper  Accounts 

1226 

July  -  Peoria  Journal  Star  (July  17) ... .Central  Flower  News,  p.  6 

(July  21) 

August       -  New  York  Times  (August  29) 

September  -  The  Milwaukee  Journal,  p.  14,  part  7  (September  2)....Pekin 
Times  (September  4) ... .Chicago  Daily  Tribune  (September  6) 

December    -  World  Journal,  San  Juan  P.R.,  p.  1  (December  l)....Wall  Street 
Journal,  pp.  1,  23  (December  13) 
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January     -  Peoria  Journal  Star  (January  l)....The  London  Times  Science 
Review,  Quarterly  No.  26,  Winter  1957,  pp.  12-13  (January  9) 

April         -  Chicago  Tribune  (April  7) 

June  -  Wall  Street  Journal,  p.  10  (June  7) ... .Primorski  Dnevnik 

(Yugoslavia),  p.  3  (June  15) ... .Peoria  Journal  Star  (June  20) 

July  -  Peoria  Journal  Star  (July  6) . . . .Slovenski  Porocevalec 

(Yugoslavia),  p.  4  (July  20) 

August       -  Ljubljanski  Dnevnik  (Yugoslavia),  p.  4  (August  6) 

September  -  New  York  Times  (September  2) 

October     -  Minneapolis  Star  (October  L4) 

November    -  Aftenpostem  (Norway),  p.  12  (November  20) . ...  .Nationen 
(Norway)  (November  20) 


7^    Typical  Advertisements 

February    -  Florists  Exchange  and  Horticultural  Trade  World,  pp.  26-27 
(February  2) 

April         -  Flower  Grower,  pp.  10-11 

May  -  What's  New  in  Crops  and  Soils  9.  (No.  7),  p.  27  (April-May) 

....Popular  Mechanics  Magazine  (May) 

June  -  Flower  Grower,  p.  17.... Peoria  Journal  Star  (June  30) 


PART  II 


ABSTRACTS  OF  PAPERS 
ON 

GIBBERELLIN 
AND 

RELATED  SUBJECTS 


In  the  following  abstracts  authors'  names  are  arranged  alphabetically. 
Under  any  particular  name,  however,  sequence  is  determined  chronologically, 
no  attention  being  paid  to  authors  other  than  the  one  first  named.  The 
following  additions,  corrections,  and  comments  are  to  be  noted: 

1.  Due  to  an  error  in  Chemical  Abstracts .  the  paper  by  Paquin  and  Waygood 
(Abstract  352)  was  also  cited  under  Lacquin  and  Waygood  (Abstract  233 )• 

2.  Uncertainty  exists  as  to  when  the  Abstracts  of  Papers.  International 
Congress  for  Microbiology.  6th  Congress  (Rome,  1953 X  were  published. 
(See  Abstracts  4  58  and  460  „)    According  to  the  Bibliography  of  Agri- 
culture 18  .  30909  (195*0,  they  were  published  in  1953  as  given  in 
Abstract  458.    However,  in  Bibliography  of  Agriculture  20.  66454 
(1956 ),  the  date  of  publication  is  reported  to  be  1955  as  shown  in 
Abstract  460. 
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1.  ABEYGUNEWARDENA  (D.V.W.),  SURIYADASA  (B.),  and  PEIRIS  (J.W.L.)  1956 

CONTROL  OF  SEEDLING  BLIGHT  OF  RICE  CAUSED  BY  FUSARIUM 
MONILIFORME  SHELD  (GIBBERELLA  FUJIKUROI  (SAW)  WR.) 

The  Tropical  Agriculturist  (The  Agricultural  Journal  of  Ceylon) 
112.  pp.  109-115  (1956).  (In  English;  2  tables;  in  USDA 

Library,  Washington,  D.  C.) 

Several  seed  protectants  have  been  subjected  to  laboratory  and  pot  cul- 
ture tests  and  the  efficacy  of  these  compounds  to  control  the  seedling 
blight  disease  of  rice  caused  by  Fusarium  monilif orme  (G^bberella 
fu.iikuroi)  has  been  evaluated. 

A  high  degree  of  correlation  has  been  found  to  exist  between  the  labora- 
tory and  pot  culture  methods.    A  correlation  coefficient  of  0.9607 
which  is  significant  even  at  P  =  .001  has  been  obtained.    The  results  of 
the  pot  culture  method  were  transformed  to  the  inverse  sine  scale  and 
statistically  analysed.    The  performance  of  organomercury  and  thiram 
formulations  was  distinctly  superior  to  other  materials  tested.  Statis- 
tically significant  differences  were  however  not  established  between  the 
different  organomercury  formulations. 

An  important  factor  in  seed  disinfection  is  the  dosage  of  the  protectant — 
slight  excess  of  the  material  could  depress  emergence  and  have  phytotoxic 
effects  on  root  and  shoot  growth. 

[Complete  summary  from  the  paper] 

2.  ANONYMOUS  1921 

[CONTROL  OF  BAKANAE  DISEASE  BY  SEED  TREATMENT] 

Nagano  Agricultural  Experiment  Station  Annual  Report  for  1920, 
p.  h6  (1921).  (in  Japanese;  in  the  library  of  the 

Phytopathology  Section,  Nagano  Agricultural  Experiment  Station, 
Nakagosho  %3,  Nagano-shi,  Japan;  copy  from  Morito  Shimoyama 
of  the  Phytopathology  Section) 

The  rice  seeds  were  treated  with  different  kinds  of  fungicides  and  then 
planted  in  seedbeds  where  the  disease  is  severe  every  year.    Much  dis- 
ease was  found  when  there  was  no  treatment.    There  was  much  less  disease 
when  the  seeds  were  soaked  for  two  days  in  water  and  then  treated  with 
copper  sulfate  or  with  a  mixture  of  CaO-sulfur.    When  the  seeds  were 
soaked  in  water  for  five  days  and  then  treated  with  these  chemicals  or 
with  HgCl2  solution,  there  was  less  occurrence  of  the  disease.    There  is 
need  for  further  experimentation. 


[Translation  and  abstract  by  H.  Sasame] 
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3.  ANONYMOUS  T923 

[DOMTROL  OF  BAKANAE  DISEASE  BY  SEED  TREATMENT ] 

Nagano  Agricultural  Experiment  Station  Annual  Report  for  1922, 
p.  65  (1923).  (in  Japanese;  in  the  library  of  the 

Phytopathology  Section,  Nagano  Agricultural  Experiment  Station, 
Nakagosho  363,  Nagano-shi,  Japan;  copy  from  Morito  Shimoyama 
of  the  Phytopathology  Section) 

The  experiment  was  continued  from  last  year  at  the  same  place  as  was 
used  for  the  work  described  on  p.  k-6  of  the  Annual  Report  of  the  Nagano 
Agricultural  Experiment  Station  for  1920 .    Seed  was  treated  with  form- 
alin, CaO-sulfur,  6uS04  or  HgCl2,  or  else  selected  by  the  salt-water 
method.    All  of  these  were  found  to  be  effective  for  the  prevention 
of  bakanae  disease .    Soaking  in  wood-ash  solution  was  less  effective. 
Severe  cases  of  the  disease  were  observed  when  sprouted  seeds  were 
planted.    No  difference  was  found  between  scratched  and  unscratched 
seeds . 

[Translation  and  abstract  by  H.  Sasame] 

4.  ANONYMOUS  1926 

[SEED  SELECTION  AND  INCIDENCE  OF  BAKANAE  DISEASE] 

Report  of  the  Hokkaido  National  Agricultural  Experiment  Station 
(Hokkaido  Noji  Shikenjo  Hokoku)  for  1923,  pp.  Ikk-lk6  (1926). 
(in  Japanese;  in  the  Library  of  the  National  Institute  of  Agri- 
cultural Sciences,  Nishigahara,  Tokyo;  copy  from  Dr.  T.  Hayashi) 

Two  different  kinds  of  seeds  were  used  in  the  work  described:     (l)  an 
ordinary  mixture  of  sound  and  damaged  (scratched  or  dehulled)  seeds; 
(2)  sound  seeds  selected  from  such  a  mixture.    The  salt-water  selection 
method  was  applied  to  these  two  different  types  of  seeds,  the  floating 
seeds  being  separated  from  those  that  sank.    After  overnight  soaking  in 
water,  the  seeds  were  sown.    The  incidence  of  disease  was  noted  at  the 
time  of  transplanting.    The  results  were  as  follows: 

a)  The  mixture  showed  an  incidence  of  3.77$>  with  values  of  k. 50$  for 
floating  seeds  and  3- 88/0  for  those  that  sank. 

b)  The  sound  seeds  had  an  incidence  of  2.74$,  the  values  for  light  seeds 
being  3.65$  and  for  heavy  ones,  1.91$. 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola; 
checked  by  Dr.  Hayashi] 
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5o    ANONYMOUS  1927 

[PREVENTION  OF  BAKANAE  DISEASE  BY  SEED  TREATMENT] 

Report  of  the  Hokkaido  National  Agricultural  Experiment  Station 
(Hokkaido  Noji  Shikenjo  Hokoku)  for  1921*,  pp.  I65-I66  (1927). 
(in  Japanese;  in  the  library  of  the  Botanical  Institute,  Faculty 
of  Agriculture,  Hokkaido  University,  Sapporo,  Japan;  copy  from 
E.  Shikata,  Librarian) 

Methods  of  preventing  rice  diseases  by  the  sterilization  of  seeds  were 
studied.    The  seeds  tested  were  selected  with  salt  water  having  a 
specific  gravity  of  1.08.    The  rice  variety  used  was  "Bozu  No.  5°"  The 
rice  grains  were  treated  with  the  chemicals  and  after  2k  hours  of  soak- 
ing in  water  were  sown  in  nursery  beds.    The  following  percentages  of 
incidence  were  found:     (l)  1$  CuS04  (1.667$);   (2)  same  for  2  hours 
(1.115$);  (3)  0.25$  uspulun  for  1  hour  (1.3^3$);  00  same  for  2  hours 
(1.1*51$);   (5)  0.1$  HgCl2  for  15  minutes  (2.065$);  (6)  same  for  30  min- 
utes (1.629$);   (7)  warm-water  method  (3.165$);   (8)  55°  C.  water  for 
5  minutes  with  pre-soaking  in  cold  water  for  5  hours  (1.270$);   (9)  con- 
trol (3.020$). 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola; 
checked  by  Dr.  T.  Hayashi] 

6.    ANONYMOUS  1928 

[SEED  SELECTION  AND  INCIDENCE  OF  BAKANAE  DISEASE] 

Report  of  the  Hokkaido  National  Agricultural  Experiment  Station 
(Hokkaido  Noji  Shikenjo  H5koku)  for  1925,  pp.  121-122  (1928). 
(in  Japanese;  in  the  Library  of  the  National  Institute  of  Agri- 
cultural Sciences,  Nishigahara,  Tokyo;  copy  from  Dr.  T.  Hayashi) 

The  purpose  of  the  experimental  work  was  to  determine  whether  the  inci- 
dence of  the  bakanae  disease  is  decreased  by  removing  dehulled  or 
scratched  seeds.    After  overnight  soaking  in  water,  such  seeds  were  re- 
moved and  the  intact  ones  sown.    Two  varieties  of  rice,  "Bozu  No.  5" 
and  "Akkeshi  mochi,"  were  used.    For  the  first  variety  the  incidence 
was  2.851$  for  the  selected  seeds,  compared  to  a  value  of  5.118$  for 
the  control.    For  the  other  variety  the  value  was  1.90l+$  for  the 
selected  seed,  the  control  showing  2„159$.    Hence  for  both  varieties  the 
incidence  of  disease  in  selected  seeds  was  less  than  with  unselected 
seeds.     In  the  first  variety  the  incidence  was  reduced  50$  by  selection. 
Thus,  removal  of  scratched  and  dehulled  seeds  is  effective  as  a  preven- 
tion method,  which  agrees  with  results  previously  obtained. 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola; 
checked  by  Dr.  Hayashi] 
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7.  ANONYMOUS  1928 

[PREVENTION  OF  BAKANAE  DISEASE  BY  SEED  STERILIZATION] 

Report  Of  Hokkaido  National  Agricultural  Experiment  Station 
(Hokkaido  Noji  Shikenjo  Hokoku)  for  1926,  p.  33  (1928).  (in 
Japanese;  in  the  library  of  the  Botanical  Institute,  Faculty  of 
Agriculture,  Hokkaido  University,  Sapporo,  Japan;  copy  from 
E.  Shikata,  Librarian) 

In  connection  with  a  study  of  methods  for  the  prevention  of  bakanae  dis- 
ease, the  sterilization  of  seeds  was  investigated.  The  following  chemi- 
cals and  methods  were  tried;  copper  sulfate,  mercuric  chloride,  formalin, 
uspulun,  chirantin,  semesan,  ubelutin,  warm-water  method,  and  bath -water 
soaking  method.  The  following  were  effective:  one-half  hour  soaking  in 
2$  formalin;  one  hour  in  1$  formalin;  warm-water  method;  0.25$  uspulun 
(2  hours);  and  2  hours  in  1$  CuS04. 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola; 
checked  by  Dr.  Hayashi] 

8.  ANONYMOUS  1929 

CONTROL  OF  BAKANAE  DISEASE  OF  RICE  PLANTS 

Japanese  Journal  of  Plant  Protection  (Byo-chu-gai  Zasshi)  i£ 
pp.  309-310  (1929).  (In  Japanese;  in  USDA  Library, 

Washington,  D.  C.) 

In  addition  to  soaking  in  luke-warm  water,  and  soaking  in  cold  and  luke- 
warm water,  a  number  of  chemicals  were  tried  for  the  prevention  of 
bakanae  disease:    copper  sulfate,  mercuric  chloride,  formalin,  semesan, 
uspulun,  chirantin  and  ubelutin.    The  following  treatments  were  effec- 
tive:    (l)  2$  formalin  for  one-half  hour;   (2)  1$  formalin  for  1  hour; 
(3)  soaking  in  luke-warm  water;   (k)  uspulun  (0.25$)  for  2  hours;  and 
(5)  1$  CuS04  for  2  hours. 

[Translation  of  complete  article  by  H.  Sasame; 
checked  by  Prof.  T.  Yamaki] 

9.  ANONYMOUS  ..1937 

CONCERNING  THE  BAKANAE  DISEASE  OF  RICE 

Agricultural  Report  of  Kochi  Prefecture,  pp.  I785-I788  (1937). 
(in  Japanese;  in  the  library  of  the  Kochi  Prefecture  Agricul- 
tural Experiment  Station,  Kanagamura,  Kochi-ken,  Japan) 

Disease  Symptoms :    This  disease  is  generally  seen  about  a  fortnight  after 
seeds  are  planted.    Severely  affected  seedlings  die  after  sprouting. 
Less  affected  ones  die  in  the  early  stages  of  the  seedling  growth.  Most 
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of  the  seedlings  show  the  symptoms  after  the  plants  have  grown  to  a 
height  of  2-5  inches.    Affected  plants  grow  much  taller  than  normal  ones, 
and  are  pale  yellow.    Leaves  are  narrower  and  the  angle  between  the 
leaves  and  stem  is  larger  than  in  normal  plants.    The  growth  of  roots  is 
poor  and  the  number  of  root  hairs  is  considerably  less.    The  base  of  the 
stem  changes  to  brown  and  there  is  scarcely  any  tillering.     Inside  the 
stem  of  affected  plants  the  fungus  usually  grows  like  a  spider  web.  Most 
of  the  affected  plants  suddenly  die  just  before  heading.    The  less 
affected  ones  form  panicles,  but  usually  die  during  the  early  stages  of 
the  ripening.     In  the  rare  case  of  ripening,  the  panicles  are  shorter 
than  in  normal  plants,  the  number  of  grains  is  less  and  many  grains  are 
sterile.    The  disease  is  caused  by  the  fungus  Gibberella  fujikuroi.  The 
various  methods  of  preventing  and  controlling  the  disease  are  presented. 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola] 

ANONYMOUS  1948 

FOOT -ROT  OF  RICE  IN  MADRAS 

Indian  Farming  2  (No.  10),  pp.  klQ-h!9  (1948).  (in  English; 

one  figure;  in  USDA  Library,  Washington,  D.  C.) 

The  foot  rot  disease  of  rice  caused  by  Fusarium  monili forme  var.  ma jus 
is  one  of  the  important  diseases  of  the  rice  crop  in  South  India.  The 
disease  is  closely  allied  to  the  famous  Bakanae  disease  of  Japan  and 
the  man  rice  disease  of  British  Guiana.    The  disease  was  first  recorded 
in  1930,  in  the  Madras  Province  at  Maruteru  in  West  Godavari  District. 
It  has  since  been  recorded  to  occur  in  Coimbatore,  Chingleput,  Madura 
and  Malabar  Districts  of  the  province.    Though  d is continuously  distrib- 
uted at  present,  it  is  a  potential  danger  to  rice  production  in  India. 

Nature  and  symptoms  of  the  disease 

The  disease  affects  the  crop  in  all  stages  but  is  mostly  destructive  in 
the  seedling  stage.    When  infected  seed  is  sown  a  percentage  of  seed 
fails  to  sprout;  when  sprouted,  fails  to  emerge  from  the  soil.  After 
emergence,  seedlings  may  wither  and  die.    But  by  far  the  most  charac- 
teristic symptom  of  the  disease  exhibited  by  many  varieties  of  rice  is 
the  appearance  in  the  nursery  of  seedlings  which  are  markedly  taller, 
paler  and  more  slender  than  the  healthy  seedlings.    Many  of  these  seed- 
lings which  exhibit  the  over-growth  phenomenon  ultimately  die.  Another 
characteristic  symptom  met  with  in  infected  plants  is  the  abnormal 
development  of  adventitious  roots  from  the  first,  second  and  often  the 
third  node  above  the  ground  level.    The  root  system  of  affected  plants 
further  exhibit  abnormal  branching  of  the  whorl  of  roots  at  the  collar, 
giving  the  root  system,  a  woolly  appearance.    When  seedlings  from  in- 
fected bed  are  transplanted,  a  large  number  of  them  fail  to  establish 
with  the  result  that  large  gaps  are  left  in  the  field. 
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In  the  transplanted  crop  the  disease  may  be  recognized  by  the  presence  of 
tall  lanky  tillers,  which  reach  the  boot  stage  earlier  than  the  rest  of 
the  crop,  but  bearing  pale  green  flags  which  shoot  up  conspicuously  above 
the  general  level  of  the  crop. 

Loss  due  to  the  disease 

It  has  been  mentioned  that  the  disease  is  most  destructive  in  the  nursery 
stage.    When  heavily-infected  seed  is  sown  the  entire  nursery  may  be 
decimated  with  the  result  that  there  is  dearth  of  seedlings  for  trans- 
planting and  a  consequent  reduction  in  the  area  planted  to  rice  during 
the  season.    In  the  Godavari  Delta,  the  disease  is  prevalent  year  after 
year  in  the  'Dalva'  season  (January -April)  and  losses  have  been  estimated 
to  range  from  10  to  30  per  cent  in  the  nursery  and  10  to  15  per  cent  in 
the  transplanted  crop*     In  certain  parts  of  Coimbatore  District 
(Gobichettipalayam)  the  disease  is  endemic,  and  causes  losses  ranging 
from  10  to  20  per  cent. 

Control  of  the  disease 

Investigations  carried  out  at  Coimbatore,  have  shown  that  there  is  a  con- 
siderable range  of  varietal  susceptibility  to  the  disease,  while  certain 
varieties  are  highly  resistant  as  for  example,  GEBo  2h,  PTB.  7  which  do 
not  exhibit  more  than  one  per  cent  infection,  even  though  articially  in- 
fected with  concentrated  spore  suspension  of  the  fungus,  others  such  as 
Garikasannavari,  Co.  10,  etc.  totally  succumb  to  the  disease  under  the 
same  conditions. 

The  growing  of  resistant  varieties  as  a  means  of  controlling  the  disease 
is,  however,  not  a  practicable  proposition  at  present,  for  the  reason 
that  where  the  disease  is  prevalent,  the  existing  varieties  are  specially 
suited  to  the  tract  and  the  season  in  which  they  are  grown  and  but  for 
their  susceptibility  to  the  disease  they  are  extremely  good  yielders,  and 
the  substitution  of  other  varieties,  for  the  sake  of  disease  resistance 
may  not  find  favour  with  the  ryots . 

The  results  of  the  experiments  carried  out  in  Coimbatore,  have  shown 
that  the  chief  means  of  dissemination  of  the  disease  is  through  infected 
seed,  and  treatment  of  seed  with  organomercury  fungicidal  dusts  like 
Ceresan  (Tillantin  R)  or  Agrosan  GN.,  is  very  effective  in  controlling  the 
disease.    Almost  complete  control  of  the  disease  is  effected  by  treating 
the  seed  prior  to  sowing  with  one  gram  of  the  fungicide  for  a  pound  of 
seed.    Small  quantities  of  seed  can  be  treated  efficiently  by  shaking  the 
seed  with  the  required  quantity  of  the  fungicide  in  a  tin  or  mud  pot  pro- 
vided with  a  lid.    Large-scale  treatments  require  a  seed  dressing  machine 
to  ensure  thorough  mixing.    A  simple  and  efficient  machine  may  be  made 
out  of  a  4-gallon  iron  drum,  and  a  few  feet  of  l/2  in.  diameter  iron 
piping,  at  a  cheap  coste    A  diagram  of  a  machine  is  given  below  (Fig.  l). 
The  drum  is  half -filled  with  grain,  and  the  requisite  quantity  of  the 
fungicide  is  added  and  after  closing  the  lid  the  drum  is  rotated  about 
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50  times  to  ensure  thorough  mixing.    Treated  seed  can  be  stored  indefi- 
nitely without  risk  of  loss  of  germinating  capacity.    As  however,  the 
or gano -mercury  compounds  are  poisonous,  care  should  be  taken  that 
treated  seed  is  not  utilized  for  human  or  animal  consumption. 

In  the  Madras  Province  during  the  years  19^6-^7  and  19^7-^8*  largescale 
demonstrations  of  the  efficacy  of  seed  treatment  as  a  means  of  control 
of  the  disease  were  carried  out  in  a  selected  village  in  Gobichettipalayam 
taluk,  where  the  disease  was  causing  considerable  damage  to  the  crop  in 
previous  years. 

Arrangements  for  seed  treatment  were  made  well  in  advance  of  the  sowing 
season,  and  the  entire  quantity  of  seed  to  be  sown  in  the  village 
(^0,000  pounds)  was  treated  with  the  fungicide.,    Examination  of  the  crop 
raised  from  treated  seed  showed  that  the  disease  was  completely  absent, 
while,  in  a  neighbouring  village  sown  to  untreated  seed,  there  was  nearly 
20  per  cent  incidence.    Arrangements  are  now  in  progress  to  have  the 
entire  tract  sown  to  treated  seed. 

[Complete  article] 

11.  ANONYMOUS  1951 

PLANT  PROTECTION  WORK  IN  MADRAS  STATE  DURING  THE  QUARTER  ENDING 
31st  MARCH,  1951 

Plant  Protection  Bulletin  (India)  £  (No.  h) ,  pp.  95-101  (1951). 
(In  English;  in  USDA  Library,  Washington,  D.  C.) 

The  following,  from  p.  95,  is  the  only  portion  of  the  article  referring 
to  the  foot-rot  disease: 

Footrot:     (Fusarium  monilif orme )  and  Helmmthosporiose ) 
(Helminthosporium  oryzae).    Seed  treatment  with  Agrosan  G.  N. 
was  carried  out  in  the  districts  of  East  and  West  Godavari, 
Chittoor,  Tirunelvelli,  Tiruchirapalli,  North  Arcot;  Salem, 
Coimbatore,  Chingleput  and  South  Kanara.     In  all,  seed  to  cover 
an  area  of  6,753  acres  were  treated. 

[An  abstract  appears  in  R.A.M.  22,  177  (1953).] 

12 .  ANONYMOUS  1953 

AGRICULTURAL  MYCOLOGY.    RESEARCH  -  INVESTIGATION  OF  DISEASES  OF  FOOD 
CROPS  -  (i)  DISEASE  OF  RICE 

Administration  Report  of  the  Agricultural  Department  [Madras]  for 
the  Fasli  Year  1951-52,  p.  36  (1953).  (in  English;  in  USDA 

Library,  Washington,  D.  C.) 


A 

Abstracts 
12  and  13 

The  following  is  the  only  part  of  the  report  dealing  with  the  foot-rot 
disease: 

Foot.  ro_t  -  Fytgariuw  moniliforme  -  Varietal  resistance  trials,. - 
Twenty-two  cultures  of  rice  were  tested  to  assess  their  rela- 
tive resistance  to  foot  rot.    It  was  found  that  all  of  them 
were  susceptible. 

Fungicidal  trials. -  Fifteen  fungicides  were  used  for  seed 
treatment  to  compare  their  relative  efficacy  in  controlling 
foot  rot.    Six  of  them  were  efficacious. 

ANONYMOUS  19$k 

STUDIES  ON  GIBBERELLIN  -  A  PLANT  GROWTH  REGULATOR 

Bureau  of  Agricultural  and  Industrial  Chemistry,  Agricultural 
Research  Administration,  United  States  Department  of  Agricul- 
ture. Report  of  the  Chief  for  1953,  p.  7k  (195*0.  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

A  common  plant  disease  in  Japan,  known  as  Bakanae-byo,  is  caused  by  the 
fungus  Gibberella  fu.iikuroi  (Fusarium  moniliforme) .    It  occurs  mainly  in 
rice  nurseries,  and  the  seedlings  attacked  differ  from  normal  seedlings 
in  that  they  grow  to  abnormal  length,  have  more  slender  leaves,  and 
stems  of  paler  green.    In  1926,  culture  filtrates  of  the  "Bakanae" 
fungus  were  shown  to  produce  these  characteristic  symptoms  in  the  same 
manner  as  the  fungus  itself.    In  1939,  the  isolation  of  a  very  potent 
growth  stimulating  compound  (gibberellin  A)  from  £.  monilforme  culture 
liquors  was  reported.    Since  then  21  more  papers  have  appeared  from 
Japan  on  the  chemistry  and  phytopathology  of  gibberellin. 

In  recent  years  an  extensive  investigation  of  the  action  of  organic  com- 
pounds on  plant  growth  was  undertaken  by  American  investigators,  and  in 
pursuance  of  this  work  gibberellin  concentrates  were  preserved.  The 
Japanese  work  was  confirmed  and  results  were  judged  to  be  important 
enough  to  warrant  further  study.    It  was  felt  that  a  satisfactory  method 
for  the  production  of  gibberellin  should  be  worked  out  in  this  country 
and  published  in  English  in  easily  available  journals  so  that  this  unique 
compound  would  be  more  generally  available  for  investigation. 

A  reliable  assay  method  using  rice  seedlings  was  developed  by  the 
Northern  Regional  Research  Laboratory  and  studies  were  undertaken  to  find 
cultural  conditions  that  would  produce  gibberellin  with  the  Japanese 
organism  and  medium.     It  was  found  impossible  to  produce  the  compound  by 
this  means.    However,  it  was  possible  to  obtain  gibberellin  activity  in 
culture  liquors  from  an  American  strain  of  F.  monili forme.    A  simple 
method  for  the  isolation  of  crystalline  gibberellin  from  the  culture 
liquor  was  developed  and  about  30  grams  of  crude  gibberellin  were 
accumulated . 


A 

Abstracts 
13  and  Ik 


Chromatographic  methods  were  investigated  as  a  means  of  resolving  crude 
gibberellin  into  its  components.    Phosphate  buffer  on  celite  was  found 
effective.    The  mixture  was  separated  into  the  Japanese  gibberellin  A 
(optical  rotation  +35°)  and  a  new  gibberellin,  designated  as  X,  with  a 
rotation  of  +88°.    Both  showed  the  same  potency  in  rice-seedling  tests. 

Analytical  data  on  gibberellin  X  show  it  to  be  a  CigH2406  monobasic  acid. 
Its  chemical  relationship  to  gibberellin  A,  purported  to  be  a  C22H26O7 
compound,  is  under  investigation. 

American  investigators  now  have  the  means  whereby  they  can  obtain  the 
pure  gibberellins  for  study.    These  are  unusual  compounds  and  merit 
further  investigation  because  of  their  unique  ability  to  increase 
markedly  the  number  of  plant  cells  without  affecting  their  size  and 
shape . 

[Complete  report] 

ANONYMOUS . .  .  195^ 


AGRICULTURAL  RESEARCH 


Annual  Report  of  the  Indian  Council  of  Agricultural  Research, 
1951-52,  pp.  16-17  (1954).  (In  English;  in  USDA  Library, 

Washington,  D.  C.) 

The  following,  from  the  section  on  "Pests  and  Diseases  of  Rice,"  is  the 
only  portion  of  the  report  which  deals  with  the  foot-rot  disease: 

Madras  (Blast  and  foot  rot).    The  scheme  has  for  its  object  the 
investigation  of  two  major  diseases  of  rice  occurring  in  South 
India,  namely  blast  caused  by  Piricularia  oryzea  and  foot  rot 
caused  by  Fusarium  monili forme  Var.  ma.iua .  with  special  refer- 
ence to  measures  for  their  control.    As  a  result  of  the  work 
carried  out  on  blast  a  number  of  resistant  cultures  have  been 
selected  and  of  these,  two  highly  resistant  cultures  possessing 
a  high  capacity  for  yield  have  been  released  as  Departmental 
strains  Co.  25  and  Co.  26  (long  duration)  which  are  now  rapidly 
spreading  in  the  main  paddy  areas  in  the  southern  parts  of  Madras 
State  where  during  the  year  nearly  one  lakh  acres  were  planted 
with  these  strains.    Work  on  the  selection  of  short  duration 
resistant  varieties  is  in  progress  and  a  few  promising  cultures 
have  been  selected.    These,  after  final  tests,  will  be  released 
if  found  suitable  with  regard  to  their  agronomic  character  and 
seasonal  behaviour.    Experiments  carried  out  during  the  last 
eight  years  under  the  scheme  have  shown  that,  in  susceptible 
varieties,  the  incidence  of  blast  increases  with  the  application 
of  increasing  levels  of  nitrogen,  while  in  the  highly  resistant 
varieties  like  Co„  25,  Co.  26  and  Co.  K  a  very  high  level  of 
nitrogenous  manuring  does  not  appreciably  lower  their  resistance 
to  the  disease.    This  finding  is  of  practical  importance  in 


A 

Abstracts 
14,15,  and  16 

relation  to  the  attempts  to  increase  rice  production  by  intensive 
manuring.,     In  susceptible  varieties  grown  in  tracts  where  blast 
is  prevalent,  excessive  nitrogenous  manuring  may  result  in  total 
failure  of  crop  if  seasonal  conditions  favour  the  development  of 
the  disease. 

Foot  rot  has  been  found  to  be  effectively  controlled  by  treatment 
of  seed  with  a  suitable  fungicide .    Among  the  various  fungicides 
tested  or gano -mercury  compounds  were  found  to  be  the  most  effec- 
tive in  controlling  the  disease.    Large-scale  field  trials  were 
carried  out  and  followed  up  by  organised  campaigns  in  tracts 
where  the  disease  was  prevalent.    The  Plant  Protection  Staff  of 
the  Madras  Agricultural  Department  have  included  seed  treatment 
of  paddy  seeds  as  one  of  the  main  activities  in  the  districts 
of  East  Godavari,  West  Godavari,  Kistna,  Madura  and  Coimbatore. 
During  the  year  nearly  50*000  acres  were  sown  with  treated  seeds. 
The  scheme  has  been  extended  till  March,  195^  to  carry  on  further 
investigations . 

[An  abstract  appears  in  R.A.M.  2k>  8l  (1955).] 

15.  ANONYMOUS  .  195*4- 

AGRICULTURAL  RESEARCH 

Annual  Report  of  the  Indian  Council  of  Agricultural  Research,  1952- 
53,  p.  22  (l95^)o  (In  English;  in  USDA  Library,  Washington, 

D.  C.) 

The  following  is  the  only  part  of  the  article  dealing  with  the  foot-rot 
diseases 

The  foot-rot  disease  of  rice  was  found  to  be  mainly  seed  borne. 
Complete  control  of  the  disease  was  effected  by  seed  treatment 
with  the  following  organo-mercury  fungicides: 

Margamma,  Agrosan  G.  N.,  Certosan,  Ceresan  (Tillantin  R.), 
Agrosan  h,  Ceresan  (Japan) 

[An  abstract  appears  in  R.AoM.  2k,  771-772  (1955).] 

16.  ANONYMOUS  ...1955 

TREATED  SEED  GETS  NO  FOOT  ROT 

Indian  Farming  5,  (No.  8),  p.  9  (1955).  (In  English; 

3  figures;  in  USDA  Library,  Washington,  D.  C.) 


At  a  cost  of  only  four  annas  per  acre,  farmers  can  end  the  foot  rot  men- 
ace to  their  rice  crop. 


A 

Abstracts 
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Foot  rot  disease  of  rice  is  common  in  South  India,  coming  next  to  the 
blast  disease  in  importance.    The  disease  is  caused  by  a  fungus  called 
Fusarium  moniliforme .  and  affects  rice  in  all  stages.    It  is  most  destruc- 
tive in  the  seedling  stage,  when  plants  are  two  to  six  weeks  old. 

The  disease  causes  the  appearance  of  pale  abnormally  enlongated  slander 
plants  in  the  nursery.    Such  plants  die  off  in  large  numbers.  Seedlings 
are  also  found  to  wither  and  die  without  showing  any  elongation.    In  the 
transplanted  crop  affected  plants  show  stray  and  tall  lanky  tillers 
which  come  to  the  short  blade  stage  earlier  than  the  rest  of  the  plants. 
These  bear  pale  green  flags  which  shoot  up  high  above  the  general  level 
of  the  crop  and  produce  ears  which  are  chaffy. 

Investigations  in  Madras  State  showed  that  the  disease  was  seed  borne. 
Dressing  the  seed  with  fungicides  was  found  to  be  effective  in  getting 
a  complete  control  of  the  disease.    Among  the  fungicides,  organo-mercury 
compounds  like  'Ceresan'  and  'Agrosan'  were  found  to  be  the  most  effec- 
tive.   The  dose  to  be  used  is  one  gram  of  the  fungicide  per  pound  of 
seed.    The  cost  of  such  a  treatment  comes  to  about  four  annas  per  acre. 

Further  investigations  also  showed  that  the  disease  was  not  soil-borne. 
It  was  also  seen  that  treating  seed  with  the  organo-mercury  compounds 
before  storage  did  not  affect  the  germination  capacity  of  the  seed  even 
when  stored  for  six  months. 

All  varieties  of  rice  grown  in  the  State  as  well  as  those  obtained  from 
outside  and  the  world  varieties  grown  in  the  State,  were  tested  to  find 
out  their  resistance  power  to  foot  rot.    It  was  found  that  the  bulk  of 
the  varieties  grown  in  the  State  were  susceptible  to  foot  rot  infection, 
excepting  P.T.B.7.,  which  was  found  to  be  resistant  to  the  disease. 

Large-scale  demonstrations  of  treating  seed  with  the  organo-mercury  com- 
pounds were  carried  out  by  the  State  Government  in  all  the  areas  where 
the  disease  was  prevalent.    Farmers  are  taking  to  a  systematic  sowing 
of  treated  seed  and  are  finding  that  the  disease  is  now  completely  under 
control. 

Research  on  the  foot  rot  disease  was  carried  out  with  financial  aid  from 
the  Indian  Council  of  Agricultural  Research. 

[Complete  article] 

ANONYMOUS  19^6 

GIBBERELLINS  FOR  GROWTH 

Chemical  and  Engineering  News         PP-  ^96,  I5OI  (1956).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 


A 

Abstracts 
17,18.  and  19 

Attention  is  drawn  to  the  vast  potentialities  of  gibberellin  in  the  field 
of  crop  improvement.    The  following  are  among  the  results  already 
achieved  by  Government  and  industrial  research  workers  in  the  United 
States.    Treated  with  gibberellic  acid  or  gibberellin  A3  (C19H2206) 
f  35.  p.  700]  ornamentals  such  as  geraniums,  sunflowers,  and  roses  have 
grown  from  one-half  to  three  times  taller  than  the  untreated.  Similar 
applications  have  doubled  or  trebled  the  heights  of  crop  plants,  e.g., 
snap  beans  [Phaseolus  vulgaris!,  peppers  [Capsicum  sw.  ] ,  and  maize, 
while  new  growth  of  forest  trees,  for  example,  willow  oak  [Quercus 
•phellos]  .  tulip  poplar  [Liriodendron  tulipiferal  ,  and  maple  [Acer  spp.] 
was  greatly  stimulated  by  treatment  with  gibberellic  acid.    The  other 
two  forms  of  gibberellin,  A  or  A  3.  (CigH^Og)  [loc.  cit.]  and  A2 
(CigH260e),  Promise  to  be  equally  effective. 

Not  only  linear  growth  but  weight  and  solid  matter  may  be  increased  by 
spraying  with  gibberellin — from  30  to  kOfi  in  beans  and  soybeans  in 
preliminary  experiments.    Until  August, 1956,  gibberellin  was  obtainable 
only  at  the  Northern  Utilization  Research  Branch,  Peoria,  Illinois,  but 
limited  quantities  have  since  been  made  available  free  of  charge  by 
Eli  Lilly  and  Merck  to  agricultural  stations  and  other  interested 
parties . 

The  international  history  of  the  growth  regulator  is  briefly  outlined 
and  some  further  possibilities  for  its  use  are  mentioned. 

[R.A.M.  26,  203  (1957);  complete] 

18.  ANONYMOUS  ...1957 

FACTS  -  AND  SOME  SPECULATIONS  -  ABOUT  GIBBERELLIC  ACID 

The  Chemurgic  Digest  l£  (No.  l),  pp.  10-11  (1957)-  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

A  short  review  of  investigations  on  gibberellin  being  carried  out  at 
Eli  Lilly  and  Company.    Mention  is  made  of  the  two  talks  on  this  subject 
at  the  symposium  on  natural  plant  growth  regulators  held  at  the  Storrs, 
Connecticut  meeting  of  the  American  Institute  of  Biological  Sciences  in 
August  1956. 

[Abstract  by  F.  H.  Stodola] 

19.  ANONYMOUS  1957 

CHEMICAL  CAUSES  FIRST -YEAR  FLOWERING  OF  BIENNIAL 

Oregon's  Agricultural  Progress  ifc,  (No.  2),  p.  Ik  (1957 )°  (in 
English;  one  photograph;  in  USDA  Library,  Washington,  D.  C.) 


A 

Abstracts 
19,20,  and  21 

A  short  report  on  the  biennial  foxglove,  which  was  induced  to  flower  the 
first  year  by  the  application  of  2  micrograms  of  gibberellin  daily  for 
30  days. 

[Abstract  by  F.  H.  Stodola] 

20.  ANONYMOUS ....... 1957 

GIBBERELLIC  ACID  INCREASES  GROWTH  RATE  OF  SUGAR  CANE  (REPORT  EXPERI- 
MENT STATION  COMMITTEE,  HSPA,  19^6) 

Sugar  52  (No.  6),  p.  k2  (Abstracts)  (1957) o  (in  English;  in 

USDA  Library,  Washington,  D.  C.) 

About  a  year  ago  research  scientists  of  the  U.  S.  Department  of  Agricul- 
ture confirmed  the  discovery  of  Japanese  plant  physiologists  that  a 
chemical  called  gibberellic  acid  (GA)  had  the  property  of  greatly  stimu- 
lating the  lengthening  of  a  number  of  young  plants,  including  bushes  and 
trees.    The  plant  physiologists  of  the  Hawaiian  Sugar  Experiment  Station 
procured  some  of  this  "wonder  chemical"  and  tried  it  on  young  sugar 
canes.    The  experiment  consisted  in  dropping  a  solution  containing  100 
micrograms  of  the  acid  per  milliliter  into  the  spindle  behind  the  top 
dewlap,  and  repeating  the  treatment  at  short  intervals  during  two  months. 
The  treated  canes  increased  in  length  50$  faster  than  the  untreated.  The 
striking  effects  of  small  amounts  of  this  chemical  suggests  that  it  may 
find  a  use  in  the  sugar  industry.    Experience  with  other  crops  shows  that 
it  can  change  bunch  beans  into  pole  beans,  and  make  some  dwarf  corn  grow 
as  rapidly  as  normal  corn.     It  is  now  being  tested  in  all  phases  of  cane 
growing  from  germination  to  flowering  and  ripening. 

Gibberellic  acid  was  first  isolated  from  a  culture  of  a  fungus  infecting 
rice  in  Japan.     It  is  not  yet  in  commercial  production. 

[Complete] 

21.  ARIS0N  (B.),  DOWNING  (G.  V.),  GRAY  (R.  A.),  MANZELLI  (M.  A.),  NEUSS  (j.  D.), 
SPETH  (0.),  TRENNER  (N.  R.),  and  WOLF  (F.  J.),  1957 

GIBBERELLIC  ACID  ASSAY  METHODS 

Abstracts  of  Papers,  132nd  Meeting  of  the  American  Chemical  Society, 
New  York,  N.  Y.,  September  8-13,  1957,  P°  35C  (1957).  (in 
English;  in  NU  Library) 

Methods  developed  for  the  assay  of  gibberellic  acid  include  a  deuterium 
tracer  assay,  a  fluorescence  assay,  a  hydroxylamine  assay,  and  bioassays 
using  Pinto  bean,  Rondo  peas,  and  other  responsive  plants  or  plant  parts. 
Some  of  these  methods  have  been  employed  to  study  the  stability  of 
gibberellic  acid  and  its  salts.    The  compatibility  of  gibberellic  acid 
and  its  various  salts  with  other  chemicals,  as  well  as  plant  residues  of 
these  materials,  has  been  determined  by  the  bioassay  method. 


A 

Abstracts 
21,22,  and  23 

[Complete.    The  talk  was  given  September  10,  1957  by  Dr.  Manzelli 
at  the  Symposium  on  the  "Chemistry  and  Physiological  Actions  of 
Gibberellins1*  (F.  H.  Stodola  presiding),  sponsored  by  the  Division 
of  Biological  Chemistry  and  the  Division  of  Agricultural  and  Food 
Chemistry.] 

22.  ATKINS  (J.  G. )....... 1957 

FIRST  REPORT  OF  THE  BAKANAE  DISEASE  OF  RICE  FOR  U.S.A.  AND 
PRELIMINARY  STUDIES  ON  GROWTH  STIMULATION  BY  CULTURAL  FILTRATES 

The  Plant  Disease  Reporter        pp.  860-862  (1957).  (In 
English;  2  tables;  in  USDA  Library,  Washington,  D.  C.) 

Diseased  rice  seedlings  scattered  through  rice  fields  had  symptoms  identi- 
cal with  those  reported  for  the  bakanae  disease  of  Japan.    Fusarium  sp. 
was  isolated  a    Symptoms  similar  to  those  observed  in  the  field  were  pro- 
duced in  controlled  tests.    Cultures  of  the  fungus  added  to  soil  contain- 
ing sprouted  seeds  produced  up  to  77  percent  increase  in  the  height  of 
rice  seedlings.    The  response  presumably  was  due  to  gibberellic  acid  or 
a  similar  chemical.    A  satisfactory  method  using  rice  seedlings  for  the 
demonstration  of  growth-stimulating  materials  was  developed. 

[Complete  summary  from  the  paper] 

23 .  ATTRI  (S.  S.)  and  GREIG  (J.  K.  )  1957 

EFFECTS  OF  SOME  GROWTH  REGULATING  SUBSTANCES  ON  SPEAR  EMERGENCE 
AND  DEVELOPMENT  IN  ASPARAGUS 

Abstracts  of  Papers  Presented  Before  the  American  Society  for 
Horticultural  Science,  Fifty -Fourth  Annual  Meeting,  Stanford 
University,  Stanford,  California,    p.  k9  (1957).  (in 
English;  in  NU  Library) 

Nine  different  growth  regulating  substances  were  applied  to  asparagus 
crowns  either  in  the  greenhouse  or  in  the  field.    The  effects  of  these 
growth  regulators  in  regard  to  spear  emergence,  spear  elongation, 
weight  of  marketable,  injured  and  cull  spears  will  be  discussed. 


[Complete.  Paper  presented  August  28,  1957  at  the  session  on 
"Growth  Regulators,  Gibberellin, "  S.  H.  Wittwer  presiding] 
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2k.    BACHMANN  (E. )  1956 

THE  INFLUENCE  OF  FUSARINIC  ACID  ON  THE  PERMEABILITY  OF  PLANT 
PROTOPLASTS  TO  WATER 

Fhytopathologische    Zeitschrift  2J,  pp.  255-288  (1956).  (in 
German;  6  tables;  Ik  figures;  in  USDA  Library,  Washington,  D.  C.) 

The  mode  of  action  of  the  wilt  toxic  fusarinic  acid  tcf .  35>  PP«  386, 
727]  was  studied  in  plasmometric  experiments  on  Spirogyra  and  the  pig- 
mented lower  epidermis  of  the  flowering  plant  Rhoeo.    The  test  material 
was  subjected  to  the  action  of  the  toxin  for  30  minutes  and  lightly  dried 
on  filter  paper  before  transference  to  the  plasmolysing  solution  (0.8 
molar  saccharose  for  Spirogyra;  0.3  molar  mannitol  for  Rhoeo)  for  thirty 
minutes,  after  which  plasmolysis  was  complete.    Any  change  of  permeability 
in  the  protoplasm  was  measured  in  terms  of  increase  or  decrease  in  the 
time  required  for  deplasmolysis,  as  compared  with  controls.    Serial  con- 
centrations of  fusarinic  acid,  pyridine,  and  derivatives  of  pyridine 
resembling  fusarinic  acid  were  studied  by  this  method. 

Fusarinic  acid  produced  irreversible  changes  of  permeability  in  both 
plants,  and  from  observations  on  the  other  compounds  it  was  concluded 
that  the  pyridine  ring,  common  to  all,  was  responsible  for  increasing 
permeability.    In  Rhoeo  the  disturbance  of  permeability  was  attributable 
to  impaired  non-osmotic  water  uptake  and  it  was  demonstrated  that  this 
was  caused  by  interfrernce  with  oxidative  phosphorylation  and  with  the 
cytochrome  oxidase  mechanism. 

[R.A.M.  2£,  5O-5I  (1957);  complete] 

25.    BACHMANN  (E.),  RENZ  (J.),  and  STOLL  (C.)  1957 

t 

ON  THE  INFLUENCE  OF  WILT -ACTIVE  SUBSTANCES  FROM  GIBBERELLA 
FUJIKUROI  (SAW. )  WOLL.  ON  THE  PERMEABILITY  OF  PLANT 
PROTOPLASTS  TO  WATER 

Fhytopathologische  Zeitschrift  20,  pp.  275-8O  (1957).  (in 
German;  one  table;  5  figures;  in  USDA  Library,  Washington,  D.  C.) 

1.  A  study  was  made  of  the  influence  of  the  wilt  toxins  fusaric  acid 
and  dehydrofusaric  acid  formed  by  Gibberella  fujikuroi  (Saw.)  Woll. 
on  the  water  permeability  of  protoplasts  of  Rhoeo  discolor . 

2.  At  low  molar  concentrations  both  toxins  cause  a  strong  increase  in 
permeability. 

3.  Higher  molar  concentrations  bring  about  a  restriction  of  perme- 
ability.   This  effect  begins  with  dehydrofusaric  acid  at  an  even  lower 
concentration  than  with  fusaric  acid. 
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4.  Mixtures  of  the  two  acid  toxins  give  values  which  lie  between  those 
of  pure  fusaric  and  pure  dehydrofusaric  acid. 

[Complete  summary  from  the  paper.    Translation  by 
F.  H.  Stodola] 

26c    BALDACCI  (E. )  .19^5 

RESEARCH  AND  EXPERIMENTS  PERTAINING  TO  THE  DISEASES  OF  RICE.  III. 
ON  THE  BIOLOGY  AND  PATHOGENICITY  OF  ITALIAN  STRAINS  OF  FUSARIUM 
MONILIFORME  SHo 

Atti  dell'  istituto  botanico  "Giovanni  Briosi"  e  del  laboratorio 
crittogamico  dell'  universita  di  Pavia,  Series  5,  %  pp.  191-248 

(1945)  .  (In  Italian;  2  figures;  12  tables;  in  USDA  Library, 
Washington,  D.  C.) 

In  section  III  Fusarium  moniliforme  is  presented  in  detail  in  its  rela- 
tion to  a  disease  on  rice.    The  fungus  is  described,  synonyms  of  both 
the  conidial  and  the  perfect  stage,  Gibberella  fu.iikuroi.  are  given, 
comparisons  with  other  Fusaria  isolated  from  rice  tabulated,  temp, 
effects  on  growth  recorded,  characters  in  various  culture  media  listed, 
and  results  of  inoculation  expts .  added.    96  references  are  appended. 

[From  Biol.  Abstr.  1946.  211^2] 

27.    BALDACCI  (E.)  1946 

THE  PRESENCE  IN  ITALY  OF  FUSARIUM  MONILIFORME  ON  RICE  AND  ITS 
PATHOLOGICAL  SIGNIFICATION 

International  Bulletin  of  Plant  Protection  20  (No.  1-2),  1M-2M 

(1946)  .  (In  English;  in  USDA  Library,  Washington,  D.  C.) 

As  is  known,  no  signification,  from  the  phytopathological  standpoint, 
can  be  attributed  to  the  criterion  of  mycological  reports.    On  the  con- 
trary, phytopathology  requires  a  series,  if  possible  fairly  long,  of 
experimental  and  geographical  data.    With  this  fact  in  mind,  we  main- 
tained the  greatest  reserve  as  regards  the  reporting,  by  ELISEI,  and 
too  hurriedly  considered  as  new,  of  F^sariym  monili forme  Sheld.  on  rice 
in  Italy,  as  well  as  regards  the  deductions  relative  to  the  existence 
of  a  disease  as  serious  as  that  caused  by  this  fungus  in  tropical  and 
subtropical  zones o    Since  1940,  we  have  studied  most  carefully,  in  the 
open  and  in  the  laboratory,  the  Italian  strains  of  this  species  and  we 
are  in  a  position  to  indicate  some  of  the  most  interesting  conclusions 
attained . 


The  work  in,  extenso  will-  be  published  in  the  'Atti 1  of  the  Botanical 
Institute  and  Cryptogamic  Laboratory  at  Pavia. 
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Hereunder  are  the  conclusions  of  our  investigations: — 

(1)  It  ensues  that  this  fungus  was  already  reported  in  Italy  on  rice  by 
CATTANEO  in  1877  under  the  name  of  F.  heterosporum  Nees.    It  is  to  be 
noted  that  also  in  Japan  where  this  fungus  has  long  been  studied,  this 
incorrect  name  was  maintained  until  1931 • 

(2)  A  phytogeographic  examination  shows  the  fungus  present  in  all  the 
rice -growing  zones  and,  in  a  more  general  way,  in  all  the  cultivated 
zones  of  the  temperate  region.    This  fungus  is  present  or  probably 
present,  not  only  on  rice,  but  also  on  at  least  23  species  of  Phanero- 
gams, of  which  6  in  Europe  (sorghum,  castor  oil  plant,  Succisa.  clover, 
maize,  wheat).    Three  of  these  host-plants  (sorghum,  maize,  Ricinus) 
are  in  their  turn  reported  in  Italy  as  being  susceptible  to  attack  by 
this  same  fungus;  moreover,  the  fungus  is  also  found  on  parts  of  plants 
in  storage. 

(3)  From  the  standpoint  of  rice  pathology,  it  has  been  observed  that 
the  disorders  attributed  to  F.  monili forme  are  not  always  constant  nor 
well  defined  and  they  seem  to  depend  on  climate  and  conditions  govern- 
ing cultivation  of  the  plants.    At  least  three  distinct  diseases  have 
been  attributed  to  this  parasite.    One  in  Japan  (bakanae),  another  in 
India  (collar  rot)  and  the  third  in  British  Guiana  (man  rice).  Two 
other  unspecified  diseases  have  been  reported  in  the  Philippines  and  in 
Arkansas,  U.SoA. 

The  disorders  observed  in  Italy  only  come  slightly  within  the  pathogenic 
compass  of  collar  rot  disease. 

(k)  The  spread  of  the  fungus  in  Italy  and  its  incidence,  in  the  disease, 
are  low:    only  1  per  cent,  of  the  plants  affected  in  the  rice-fields, 
while  in  Japan,  59  per  cent,  of  the  plants  are  attacked  in  the  first 
stage  of  growth.    In  Japan,  frequently  20  per  cent,  of  the  crop  is  lost 
through  the  damage  caused. 

With  experimental  infection,  the  pathogenic  action  of  Italian  strains 
appears  average,  under  the  same  working  conditions  and  same  technique 
adopted  by  the  scientists  of  the  Far  East  (determination  of  the  greatest 
lengthening  of  seedlings).    The  strains  of  localities  of  Japan,  the 
Netherlands  Indies  and  India  have  a  very  marked  pathogenic  action.  It 
should  also  be  noted  that  this  fungus  presents  an  appreciable  vari- 
ability as  regards  pathogenic  action  and  that  numerous  strains  are  dis- 
tinguished by  this  characteristic. 

(5)  Of  the  external  factors  which  influence  the  development  of  the  dis- 
ease, temperature  was  examined  first.    According  to  experimental  inves- 
tigations, the  optimum  temperature  for  infection  is  35 °C.  The 
temperature  only  very  rarely  reaches  this  degree  during  the  vegetative 
period  of  rice  in  the  rice-growing  zones  of  Vercelli  and  Pavia.  The 
average  temperature  during  this  period  and  the  maximum  during  the  suc- 
cessive periods  (flowering,  ripening)  never  attain  this  optimum  value. 
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Compared  with  the  Japanese  localities  where  the  disease  is  rampant,  it 
is  seen  that  the  Italian  summer  is  shorter  and  that  the  average  tempera- 
tures are  lower  during  the  months  of  July  and  August  and  particularly  in 
September.    Consequently,  during  the  flowering  season  and  more  especially 
during  the  time  of  grain  ripening,  the  thermic  conditions  which  favour 
infection  through  the  flowers  or  the  grain  are  wanting. 

(6)  No  difference  in  morphological  and  cultural  characteristics  is  ob- 
served between  the  Italian  and  tropical  strains.    On  the  contrary,  in 
Italy,  the  absence  of  the  perfect  form  (Gibberella  fuj ikuroi  (Saw.)  Wr.) 
on  the  plants  is  noted. 

In  our  cultures  on  agar-agar,  we  only  found  perithecial  rudiments  once. 
The  absence  of  this  stage  may  adversely  affect  the  formation  of  strains 
with  a  high  pathogenic  power,  and  may  explain,  together  with  what  has 
already  been  said,  the  different  behaviour  of  the  parasite  in  Italy, 
since  it  is  well  known  that  strains  with  a  different  physiological  and 
physiopathological  activity  may  be  produced  as  a  result  of  fecundation 
phenomena . 

The  presence  of  this  fungus  for  some  time  in  Italy  and  its  slight  influ- 
ence, together  with  its  extensive  phytogeographic  distribution,  its  many 
host  plants,  and  the  different  pathological  manifestations  on  rice,  lead 
us  to  conclude  that  the  pathogenetic  behaviour  depends  on  special  condi- 
tions of  climate  and  cultivation  which  are  not  found  or  which  have  not 
yet  been  found  in  Italy. 

[Complete  article.    Abstracts  appear  in  Biol.  Abstr.  1949. 

22218  and  R.A.Mo  2£,  357  (19^6) .] 

28,    BALDACCI  (E. )...... .1950 

ANALYTICAL  KEY  TO  THE  PRINCIPAL  RICE  DISEASES  IN  ITALY 

Notiziario  sulle  malattie  delle  piante  8,  pp.  38-^5  (1950). 
(in  Italian;  mimeographed;  in  USDA  Library,  Washington,  D0  C.) 

A  key  is  presented  which  is  of  practical  diagnostic  value  in  the  recog- 
nition of  rice  diseases.  The  portions  dealing  with  the  bakanae  disease 
(pp.  39  and  h2)  are  the  following: 

3)  Alteration  of  the  stalks  and  leaves 

A)  Excessive  elongation  during  the  initial  growth  phase; 
presence  of  moldy  spots  which  are  whitish  to  bluish  on  the 
stalk  at  the  time  of  maturity.  Fusariosis 

Fusariosis 

Cause;    parasitism  by  Fusarium  monili forme  Sh. 
Organs  affected:    stalk,  at  the  base. 


GPO   8!362I-I  i; 
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Symptoms  and  changes:    great  elongation  of  the  plant  during  the 
initial  growth  phase,  presence  of  whitish  mold  growth  and  bluish 
stains  on  the  stalk,  tufts  partially  sterile. 

[Translation  by  A.  Barreto.    Title  only  in  Biol.  Abstr. 
1251,  2^55.] 

29.  BALDACCI  (E. )  1950 

ANALYTICAL  KEY  TO  THE  PRINCIPAL  RICE  DISEASES  IN  ITALY 

Risicoltura  38,  pp.  87-90,  120-125  (1950).  (In  Italian;  in 

USDA  Library,  Washington,  D.  C.) 

This  article  is  almost  identical  with  the  one  of  the  same  title  pub- 
lished by  Baldacci  in  Notiz.  malattie  piante  8,  pp.  38-U5  (1950) 
(see  Abstract  28).    Numbering  of  pages  122  and  123  incorrect. 

30.  BALDACCI  (E .)...... . 1952 

ON  THE  SUBJECT  OF  THE  RELATION  BETWEEN  GROWTH  SUBSTANCES  AND 
PATHOLOGICAL  GROWTH  PHENOMENA  IN  PLANTS 

Nuovo  giornale  botanico  italiano  N.S.  52.,  pp.  5OO-5O3  (1952 ). 
(in  Italian,  with  English  summary;  in  USDA  Library,  Washington, 
D.  C.) 

The  author  puts  forward  the  view  that  the  similarity  of  the  symptoms  dis- 
played in  many  growth  diseases  due  to  widely  different  etiological  factors 
can  be  explained  by  the  intervention  of  IAA  [indoleacetic  acid]  and 
related  growth  substances  already  present  in  the  affected  tissues  though 
in  an  inactive  form.    The  pathological  growth  symptoms  produced  by  cer- 
tain viruses  are  due  to  the  fact  that  these  viruses  form  in  the  green 
tissue  at  the  expense  of  the  indole  fraction  of  the  cytoplasm  proteins; 
during  the  formation  of  the  virus  nucleoproteins  complete  break-up  of 
the  protein  occurs,  followed  by  a  new  synthesis,  with  liberation  of  IAA. 
This  liberation  causes  the  pathological  growth  phenomena  seen  in  these 
diseases,  such  as  rugosity  or  wartiness  of  the  leaves,  leaf  roll,  etc. 

The  lengthening  of  the  steles  resulting  from  cellular  hypertrophy  in  rice 
plants  infected  by  Fusarium  moniliforme  [  Gibberella  fu.iikuroil   is  not  due 
to  a  specific  growth  substance  produced  by  the  fungus  or  to  production 
of  IAA  in  the  metabolism  of  the  fungus,  but  probably  to  interference  by 
the  metabolic  products  of  the  fungus  with  the  production  or  inhibition 
of  IAA  in  the  plant. 


[R.A.M.  22.,  45  (195*0;  complete] 
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31.  BARTON  (L.  V.).  19^6 

GROWTH  RESPONSE  OF  PHYSIOLOGIC  DWARFS  OF  MALUS  ARNOLD IANA  SARG.  TO 
GIBBERELLIC  ACID 

Contributions  from  Boyce  Thompson  Institute  1J3,  pp.  311-317  (1956). 
(in  English;  2  figures;  in  USDA  Library,  Washington,  D.  C.) 

Lanolin  preparations  or  aqueous  solutions  of  gibberellic  acid  have  been 
found  to  promote  the  growth  of  physiologic  dwarfs  produced  from  nonafter- 
ripened  embryos  of  Malus  Arnold iana.    Such  growth  is  characterized  by 
the  extension  of  internodes,  resulting  in  the  elimination  of  the  dwarfed 
condition.    The  number  of  leaves  and  nodes  were  not  affected  by  the 
chemical  under  the  conditions  of  the  present  tests.    This  is  the  first 
chemical  shown  to  induce  extended  growth  of  physiologic  dwarfs. 

[Complete  summary  of  the  paper] 

32.  BARTON  (L.  V.)  and  FINE  (J.  M. )  1957 

THE  EFFECT  OF  GIBBERELLIC  ACID  ON  DISEASE  CONTROL 

Plant  Physiology  3a  (Supplement),  p.  XXXIII  (1957).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

Preliminary  tests  conducted  in  the  greenhouse  have  shown  that  gibberellic 
acid  can  be  used  in  combination  with  either  Captan  or  Manzate  for  the 
control  of  Early  Blight  of  tomatoes  without  decreasing  the  effectiveness 
of  the  fungicide.    Furthermore,  the  presence  of  the  fungicide  does  not 
reduce  the  effect  of  the  gibberellic  acid  in  increasing  the  growth  of 
the  tomato  plant  and  the  gibberellic  acid  itself  acts  to  reduce  the  in- 
cidence of  disease. 

Limited  tests  with  Halo  Blight  of  beans  also  indicated  that  gibberellic 
acid  can  be  used  with  Agrimycin  without  affecting  the  control  of  the 
disease  by  the  latter,  and  Agrimycin  does  not  invalidate  the  growth- 
promoting  properties  of  the  gibberellic  acid  on  the  beans. 

Further  tests  on  various  aspects  of  disease  control  are  being  made. 

[Abstract  of  the  paper  presented  August  28,  1957  at  the 
"Gibberellin"  session  (B.  0.  Phinney  presiding)  spon- 
sored jointly  by  the  American  Society  of  Plant  Physiol- 
ogists and  the  Physiological  Section  of  the  Botanical 
Society  of  America,  Stanford  University,  Stanford, 
California] 

33-    BARTON  (L.  V.),  FINE  (J.  M. ),  and  CHANDLER  (C.)  .1957 

PHYSIOLOGICAL  AND  MORPHOLOGICAL  EFFECTS  OF  GIBBERELLIC  ACID  ON 
EPICOTYL  DORMANCY  OF  TREE  PEONY 
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Plant  Physiology  22.  (Supplement),  p.  XXXIII  (1957).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

Epicotyl  dormancy  of  tree  peony  seedlings  may  be  broken  by  the  applica- 
tion of  1,  10  or  100  jig.  of  gibberellic  acid  to  the  hypocotyl  of  the 
germinated  seed.    This  is  the  first  known  chemical  which  brings  about 
the  after-ripening  which  is  usually  accomplished  by  low  temperature 
treatment.    Gibberellic  acid  was  effective  in  breaking  the  dormancy  of 
seedlings  not  receiving  low  temperature  and  in  promoting  elongation 
of  seedlings  which  have  received  low -temperature  pretreatment .  Thio- 
urea, ethylene  chlorhydrin,  kinetin,  and  IAA  were  without  effect  in 
breaking  this  dormancy. 

Physiological  behavior  and  morphological  development  of  the  epicotyl  have 
been  studied  following  pretreatment  with  low  temperature  and  with  gib- 
berellic acid. 

[Abstract  of  the  paper  presented  August  28,  1957  at  the 
"Gibberellin"  session  (B.  0.  Phinney  presiding)  spon- 
sored jointly  by  the  American  Society  of  Plant  Physiol- 
ogists and  the  Physiological  Section  of  the  Botanical 
Society  of  America,  Stanford  University,  Stanford, 
California] 

BERGER  (C.  A.)  .1957 

SOME  CYT0LOGICAL  EFFECTS  OF  GIBBERELLIN 

Bulletin  of  the  Torrey  Botanical  Club  8^,  pp.  356-360  (1957). 
(in  English;  16  figures;  in  USDA  Library,  Washington,  D.  C.) 

1.  The  cytological  effects  of  gibberellin  are  different  from  those  of 
colchicine.    There  is  no  c -mitosis  nor  induction  of  polyploidy. 

2.  The  cytological  effects  of  gibberellin  are  different  from  those  of 
such  growth  promoting  substances  as  alpha-naphthalene  acetic  acid.  Rest- 
ing differentiated  cells  are  not  stimulated  to  enter  mitosis. 

3°    Under  treatment  with  gibberellin  prophase  chromosomes  show  a  clear 
spiral  structure  and  their  chromatids  are  separated  from  each  other. 
Metaphase  chromosomes  assume  a  segmented  and  later  a  banded  appearance 
that  is  similar  to  the  banded  structure  of  the  salivary  gland  chromo- 
somes of  the  Diptera. 

[Complete  summary  from  the  paper] 

BERTOSSI  (F.)  and  CIFEKRI  (0.)  1956 


ACTIVITY  OF  GIBBERELLIC  ACID  ACCORDING  TO  THE  MACHT  TEST  (LUPINE 

TEST ) 
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Bollettlno  della  societa  italiana  di  biologia  sperimentale  ^2, 
pp..  1488-1490  (1956).  (In  Italian ;  2  tables;  one  figure; 

in  USDA  Library,  Washington,  D.  C.) 

The  max,  action  of  gibberellic  acid  is  shown  on  the  4th  day  at  15  p. p.m. 

[C0A0  51,  13084  (1957);  complete] 
BLANEY  (L.  T0)  o.01957 

GIBBERELLIC  ACID  SHORTENS  BIENNIAL  FLOWERING  TIME 

Oregon  Ornamental  and  Nursery  Digest  1  (No.  l),  p.  5  0-957)° 
(in  English;  in  Department  of  Horticulture  library,  Oregon  State 
College,  Corvallis,  Oregon;  copj  from  author) 

In  May  1956,  exploratory  experiments  began  on  the  possibility  of  using 
gibberellic  acid  to  shorten  the  time  biennial  plants  require  to  flower 
from  seed.    Usually,  biennials  vegetate  their  first  season,  overwinter, 
send  up  flowering  stems  their  second  season,  then  set  seed  and  die. 
By  the  end  of  the  first  growing  season,  most  biennials  have  formed  a 
short,  compact  rosette  with  stems  having  short  internodes  and  closely 
spaced  leaves.    In  spring,  after  sufficiently  long  exposure  to  winter's 
chilling  temperatures,  renewed  growth  is  upright,  and  stems  have  longer 
internodes,  more  widely  spaced  leaves,  and  an  inflorescence. 

Gibberellic  acid  has  been  shown  by  various  research  workers  to  cause 
considerable  elongation  of  the  internodes  in  some  plants.    The  two  ob- 
servations— that  biennials  elongate  and  flower  following  sufficiently 
long  chilling  during  the  winter,  and  that  some  plants  elongate  after 
treatment  with  gibberellic  acid — suggested  that  gibberellic  acid  might 
be  used  to  bypass  the  chilling  requirement  for  flowering  of  some  bien- 
nials.   Cabbage,  canterbury  bell,  and  foxglove  were  chosen  as  experi- 
mental plants.    Although  all  three  plants  elongated  following  treatment 
with  gibberellic  acid,  only  the  foxglove,  in  late  December,  has  flowered. 

The  seed  of  foxglove  (Digitalis  "Purpurea  variety  Shirley  hybrids)  was 
sown  on  May  26,  1956.    Plants  were  allowed  to  develop  until  August  29, 
when  treatment  with  gibberellic  acid  was  started.    Treatment  was  delayed 
until  that  date  to  allow  the  plants  to  develop  sufficient  size  so  that 
juvenility  would  not  be  a  complicating  factor.    At  the  time  of  treat- 
ment, plants  were  divided  into  groups  of  5  plants  each.    Group  1,  the 
control,  was  not  treated.    Group  2  received  a  total  of  60  micrograms  of 
pure  gibberellic  acid  over  a  period  of  30  days  at  the  rate  of  2  micro- 
grams daily  in  0.01  milliliter  water  solution.    Group  3  was  similarly 
treated  but  received  a  total  of  300  micrograms  at  the  rate  of  10  micro- 
grams a  day.    The  plants  were  grown  at  a  minimum  temperature  of  60°  F. 
under  the  photoperiods  prevailing. 

The  gibberellic  acid  was  obtained  from  Dr.  P.  W.  Brian  of  Imperial  Chemi- 
cal Industries  Ltd.,  England.  -  L    T  Blaney 

Horticulture  Department 

[Complete  article] 
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37.  BOCCHI  (A.)  1957 

REACTIVITY  TO  GIBBERELLIC  ACID  OF  TINANTIA  FUGAX  IN  STEM  GROWTH 

Bollettino  della  societa  italiana  di  biologia  sperimentale  2i> 
pp.  133-137  (1957).  (In  Italian;  in  USDA  Library, 

Washington,  D.  C.) 

Internodal  growth  of  T.  fugqix  responded  to  as  little  as  1  p.p0ni.  of 
gibberellic  acid.    T.  fug ax  can  be  used  for  assay  of  gibberellic  acid. 

[C.A.  51.,  167^8  (1957);  complete] 

38.  BOKURA  (U. )....... 1912 

[BAKANAE  DISEASE] 

Diseases  of  Cultivated  Plants  and  Their  Treatment  (Sakumotsu 
Biyogai  Yobokujo  Ho),  p.  219  (Published  1912).  (in  Japanese; 

in  the  Library  of  the  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo;  copy  from  Dr.  To  Hayashi) 

Pathogen  and  Symptoms s    This  disease  is  caused  by  infection  with 
Fusarium  heterosporum  Nees  during  the  sprouting  of  rice  seed.  The 
affected  seedlings  become  pale  yellow-green,  the  leaves  are  narrower  and 
longer,  and  the  plants  grow  taller.    After  transplanting,  the  affected 
seedlings  have  fewer  tillers  than  normal  and  form  roots  from  the  nodes. 
These  plants  also  have  a  pale  pink  mold  on  the  stem  surface  at  the  time 
of  earing.    The  panicles  of  affected  plants  have  fewer  seeds  than  healthy 
ones,  and  many  are  sterile.    Also  the  quality  of  the  seed  is  poor. 

Cause;    There  is  more  disease  if  one  plants  seeds  which  have  been  soaked 
so  long  that  they  sprout. 

Prevention:    It  is  recommended  that  (l)  the  length  of  soaking  time  be 
watched  so  that  sprouted  seeds  are  not  planted,  (2)  affected  seedlings 
be  removed  from  the  seedbed,  and  (3)  only  healthy  seedlings  be  trans- 
planted to  the  rice  field. 

[Translation  by  H.  Sasame;  checked  by  Prof.  T.  Yamaki] 

39.  BOKURA  (U.)  1935 

'BAKANAE'  DISEASE  OF  RICE  PLANT  AND  PREVENTIVE  MEASURES  FOR  THIS 
DISEASE 

Japanese  Journal  of  Plant  Protection  (Byo-chu-gai  Zasshi)  2£, 
pp0  208-2LU  (1935).  (in  Japanese;  in  USDA  Library, 

Washington,  D.  C.) 
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This  disease  was  first  described  in  1827  by  Konishi  but  every  year  is 
found  in  nev  places.    However,  the  cause  and  the  method  of  prevention 
was  not  known  until  the  work  of  Hori  in  1898.    After  that  date,  Hori 
worked  for  three  years  at  the  Nishigahara  Agricultural  Experiment  Sta- 
tion.   In  1902,  it  was  found  that  the  disease  is  caused  by  the  Bakanae 
fungus  by  inoculation  of  healthy  plants  with  the  organism.    Also  a  method 
for  preventing  the  disease  was  found.    By  using  the  salt-water  method  of 
seed  selection  and  by  removing  diseased  seedlings,  the  damage  was  pre- 
vented ,    Recently  the  loss  due  to  this  disease  has  increased  because  of 
the  more  frequent  use  of  mechanical  threshing  machines.    There  are  a  num- 
ber of  publications  on  the  prevention  of  the  disease,  the  two  most  useful 
being  Kurosawa  (1927)  (Agricultural  Reports  of  Formosa  No.  243-2^5)  and 
Ito  and  Kimura  (1931)  (Hokkaido  Agricultural  Experiment  Station.  Report). 

[The  above  is  a  translation  of  the  introduction.    The  rest  of  the  article 
follows  in  abstract  form.] 

Nature  of  the  Damage  to  Seedlings: 

Pale  yellow-green  leaves,  thinner  than  normal.    Tall  seedlings.  Where 
the  stem  emerges  from  the  seed  it  becomes  brown  or  black. 

Nature  of  the  Damage  in  the  Rice  Field; 

Severely  affected  seedlings  die  when  transplanted.    Less  affected  seed- 
lings grow  and  elongate,  have  pale  green  leaves.    Later  on,  the  leaves 
become  curled  and  brown,  and  the  plants  die. 

Degree  a£  Parnate: 

(a)  A  comparison  of  heights  and  the  number  of  seeds  for  healthy  and  dis- 
eased plants  was  made,     (b)  The  specific  gravity  of  seeds  from  healthy 
and  diseased  plants  was  determined,     (c)  The  weights  of  hulled  and  de- 
hulled  rice  in  normal  and  diseased  plants  were  compared. 

Origin  of  Diseases 

This  disease  is  caused  by  Lisea  fu.iikurQi  (Saw.)„    It  is  propagated  mostly 
by  way  of  the  seed.    Infection  can  also  occur  at  the  time  of  flowering 
and  when  straw  is  placed  in  seedbeds.    The  work  of  Kurosawa  on  methods  of 
propagation  is  discussed. 

Cfrara,crterj,st;ics  of  thff  Organism, 

The  optimum  temperature  for  the  growth  of  the  fungus  is  30 °C.    It  grows 
poorly  at  25 0  and  I50.    It  dies  at  5k. kc  in  3-6  minutes.    The  organism 
shows  strong  resistivity  to  sunlight.    It  dies  in  1$  formalin  in  1  hour 
or  in  0.25$  formalin  in  6  hours.    It  is  killed  by  mercuric  chloride  solu- 
tions of  the  following  strengths:    0.05$  (l  hr~. );  0.025$  (6  hrs.);  0.0125$ 
(2h  hrs.).    It  does  not  die  in  2$  copper  sulfate  solution.    It  lives  for 
three  years  in  infected  straw  or  on  seed  in  storage. 
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Affected,  PXgnts: 

Rice  in  wet  fields,  rice  in  dry  fields,  barley,  rye,  millet  and  sugar 
cane. 

Factors  causing  Disease; 

1.    Rice  seeds  harvested  from  fields  with  bakanae  disease  give  more  dis- 
ease.   2.    Late -harvested  rice  seed  causes  more  disease  because  of  more 
cracked  seed.    The  use  of  mechanically  operated  threshing  machines  causes 
more  disease.    3«    Seeds  allowed  to  sprout  by  long  soaking  in  water  cause 
more  disease,    4.    If  seed  is  planted  late  in  the  season,  more  disease 
results.    5»    More  disease  occurs  in  water  seedbeds  than  in  land  seedbeds 

Prevention,,  Method^; 

1.    Use  hand -driven  threshing  machines.    2.    Select  seeds  by  salt-water 
method.    3»    Use  care  as  to  the  length  of  time  for  soaking  seeds .  Reject 
sprouted  seeds  as  they  are  more  liable  to  have  disease,    4.    Do  not  make 
land  seedbeds  in  areas  where  the  disease  is  prevalent.    5.    Less  disease 
occurs  if  seeds  are  sown  directly  in  the  rice  fields  in  those  areas  where 
the  disease  is  prevalent. 

[Translation  by  H„  Sasame;  abstract  by  F.  H.  Stodola; 
checked  by  Prof.  T.  Yamaki] 

BORROW  (Ac),  BRIAN  (P.  Wo),  CHESTER  (V.  E.),  CURTIS  (P.  J.),  HEMMING 
(H.  G. ),  HENEHAN  (C.),  JEFFREYS  (E.  G.),  LLOYD  (p.  B.),  NIXON  (I.  S.), 
NORRIS  (G.L.F.),  and  RADLEY  (M. )  1955 

GIBBERELLIC  ACID,  A  METABOLIC  PRODUCT  OF  THE  FUNGUS  GIBBERELLA 
FUJIKUROI:    SOME  OBSERVATIONS  ON  ITS  PRODUCTION  AND  ISOLATION 

Journal  of  the  Science  of  Food  and  Agriculture       pp.  340-348  (1955) 
(In  English;  2  tables;  3  figures;  in  USDA  Library,  Washington, 
D.  C.) 

Some  strains  of  Gibberella  fu.iikuroi  (Saw.)  Wr.   (conidial  state  Fusarium 
moniliforme  (Sheld.)  emend «  Snyder  &  Hansen)  produce  metabolic  products 
with  plant -growth -promoting  properties.    The  capacity  to  produce  such 
substances  is  common  in  rice-infecting  strains  of  G.  f ujikuroi :  isolates 
from  other  hosts  only  infrequently  produce  such  metabolites.    From  a 
selected  rice-infecting  strain  a  plant-growth-promoting  substance  has 
been  isolated  in  pure  form.    This  substance,  gibberellic  acid,  is  dis- 
tinct in  chemical  properties  from  the  gibberellins  described  by  Japanese 
investigators.     In  surface  culture  on  Raulin-Thom  medium  (2.5$  sucrose) 
yields  of  40  mg./l.  are  obtained  in  14  days  at  250.    In  submerged 
aerated  culture  yields  approaching  200  mg./l.  are  obtained  on  Raulin-Thom 
medium  (4$  sucrose)  in  18  days  at  250.    Under  such  conditions,  although 
gibberellic  acid  begins  to'  appear  in  the  medium  during  the  latter  part 
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of  the  phase  of  active  growth.,  at  least  75$,  and  probably  more,  of  the 
total  final  yield  is  produced  after  maximum  dry  weight  has  been  reached 
and  rapid  uptake  of  sugar  and  ammonia -nitrogen  has  ceased. 

[Complete  summary  from  the  paper.    Abstracts  appear  in 
C.A.  k%,  12602  (1955)  and  R.A.M.  35,  700  (1956).] 

1+1.    BOURIQUET  (G. )....... 1934 

MADAGASCAR j    LIST  OF  THE  PARASITES  AND  DISEASES  OF  CULTIVATED 
PLANTS 

International  Bulletin  of  Plant  Protection  8,  pp.  99M-100M  (1934). 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

This  is  a  communication  from  the  official  correspondent  of  the  Institute, 
G.  Bouriquet,  Director  of  the  Phytopathological  Laboratory,  Nanisana, 
Antananarivo.    Under  "Rice"  is  given  "Fusarium  wilt „ . . „  Fusarium  sp. " 

[Abstract  by  F.  H.  Stodola] 

1+2.    BOURIQUET  (G. )  1937 

MADAGASCAR;    LIST  OF  THE  PARASITES  AND  DISEASES  OF  CULTIVATED 
PLANTS 

International  Bulletin  of  Plant  Protection  11,  pp.  66M-68M  (1937) • 
(in  English,  in  USDA  Library,  Washington,  D.  C.) 

This  is  a  communication  from  the  official  correspondent  of  the  Institute, 
G0  Bouriquet,  Director  of  the  Phytopathological  Laboratory  and  Chief  in 
Charge  of  the  Laboratory  of  Agricultural  Entomology,  Pasteur  Institute, 
Tananarive,  Madagascar <>    Under  "Rice"  is  listed  "Fusarium  sp." 

[Abstract  by  F.  H.  Stodola] 

1+3-     BRADLEY  (M.  V. )  and  CRANE  (J.  C. )......  .1957 

G IBB ERELL I N -ST IMULATED  CAMBIAL  ACTIVITY  IN  STEMS  OF  APRICOT 
SPUR  SHOOTS 

Science  126.  pp.  972-973  (1957).  (In  English;  one  table, 

one  figure;  in  USDA  Library,  Washington,  D.  C.) 

Scaffold  branches  of  trees  (Prunus  armeniaca)  were  sprayed  April  10  with 
a  gibberellin  solution  (l  g0/l.)  containing  0.05$  Tween  20.    For  micro- 
scopic studies,  segments  of  stems  of  three  typical  spurs  from  control 
and  treated  branches  were  fixed  (formalin-acetic  acid -alcohol)  5  weeks 
after  treatment.    Sections  cut  at  1+0  u  were  stained  with  safranin  and 
fast  green.    Transverse  sections  were  taken  3/l6  -  l/k  inch  below  the 
terminal  bud,  and  longitudinal  ones  from  sections  below  that  region. 
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The  great  discrepancy  between  treated  and  control  spurs  with  regard  to 
radial  diameters  and  numbers  of  cells  along  the  radius  of  their  xylem 
cylinders  showed  indirectly  that  gibberellin  stimulated  considerable 
division  of  cells  of  the  cambial  zone. 

[Abstract  by  F.  H.  Stodola,    See  also  C.A.  52,  30^2  (1958  )0 
BRIAN  (P.  W.),  ELSON  (g.  W.),  HEMMING  (H.  G.),  and  RAD LEY  (M. ) . . . . . . . 19^h 

THE  PLANT -GROWTH -PROMOTING  PROPERTIES  OF  GIBBERELLIC  ACID,  A 
METABOLIC  PRODUCT  OF  THE  FUNGUS  GIBBERELLA  FUJIKUROI 

Journal  of  the  Science  of  Food  and  Agriculture  %  pp.  602-612 
(195*0.  (In  English;  11  tables;  one  figure,  in  USDA 

Library,  Washington,  D.  C.) 

Gibberellic  acid  is  a  metabolic  product  of  the  fungus  Gibberella 
fu.iikuroi .  similar  in  physiological  properties  to  the  gibberellins  de- 
scribed by  Japanese  investigators.    Supplied  in  a  nutrient  solution  to 
wheat  plants  growing  in  water  culture,  it  causes  increased  growth  of 
the  shoots,  as  a  result  of  increased  length  of  stem  internodes  and  leaves. 
The  leaves  are  narrower  and  paler  than  those  of  untreated  plants.  Under 
similar  conditions  pea  seedlings  develop  much  elongated  stem  internodes, 
but  the  leaves  are  little  changed  in  size.    These  morphological  responses 
are  similar  to  those  seen  in  etiolation. 

The  total  dry  weight  of  both  peas  and  wheat  so  treated  is  increased;  if 
shoots  alone  are  considered  the  increase  in  dry  weight  is  even  greater; 
the  dry  weight  of  roots  is  reduced,  though  this  does  not  occur  if  the 
gibberellic  acid  is  applied  to  the  shoots  in  a  lanolin  paste.    The  in- 
creased dry  weight  is  mainly  attributable  to  increased  carbon  assimila- 
tion.   Treated  plants  contain  more  soluble  carbohydrate  than  controls, 
but  this  accounts  only  for  a  small  part  of  the  increased  carbon  assimi- 
lation.   The  increase  in  glucose  content  is  particularly  striking. 

Gibberellic  acid  is  rapidly  biologically  degraded  in  soil. 

[Complete  summary  from  the  paper.    An  abstract  appears  in 
C.A.  h2,  3325-3326  (1955)0  ' 

BRIAN  (P.  W.)  and  HEMMING  (H.  G.)  ...1955 

THE  EFFECT  OF  GIBBERELLIC  ACID  ON  SHOOT  GROWTH  OF  PEA  SEEDLINGS 

Physiologia  Plantarum  8,  pp.  669-681  (1955).  (in  English, 

2  tables;  8  figures;  in  USDA  Library,  Washington,  D.  C.) 

(l)    The  growth  rate  of  shoots  of  seedlings  of  the  dwarf  pea  variety 
Meteor  is  significantly  increased  by  application  of  0.01  ug  gibberellic 
acid  per  plant.    Higher  doses  produce  no  greater  effect  if  measurements 


B 

Abstracts 
^5  and  k6 

are  made  shortly  (k  days)  after  treatment,  but  in  longer  term  experi- 
ments there  is  a  linear  relation  between  log  dose  and  growth  response  in 
the  dose  range  0.01-0. 32  ug.  per  plant. 

(2)  The  growth  rate  of  plants  receiving  a  single  dose  increases  rela- 
tively to  that  of  untreated  plants  for  a  period,  but  eventually  falls 
again  to  the  growth  rate  level  of  untreated  plants.    The  larger  the 
dose  (in  the  range  0.01-10.21*  ug=)  the  longer  the  period  of  enhanced 
growth  rate  is  prolonged. 

(3)  Slow  growing  varieties  of  pea,  e.g.  dwarf  varieties,  respond  more 
to  application  of  gibberellic  acid  than  fast  growing  varieties,  e.go 
tall  varieties o    Suitable  doses  of  gibberellic  acid  virtually  eliminate 
the  difference  in  growth  rate  between  tall  and  dwarf  varieties.  Tndolyl- 
acetic  acid  has  a  qualitatively  similar  but  much  smaller  effect.    In  an 
experiment  with  11  varieties  of  pea  the  response  to  gibberellic  acid,  as 
measured  by  a  'response  index',  was  linearly  and  inversely  related  to 
the  log  growth  rate  of  a  given  variety  at  the  time  of  treatment. 

[Complete  summary  from  the  paper.    Abstracts  appear  in 
C.A.  ^0,  7968  (1956)  and  Biol,  Abstr,  19^6.  111*16.] 

BRIAN  (P.  W.),  HEMMING  (H.  G.),  and  RADLEY  (M. )...... .1955 

A  PHYSIOLOGICAL  COMPARISON  OF  GIBBERELLIC  ACID  WITH  SOME  AUXINS 

Physiologia  Plant arum  8,  pp.  899-912  (1955).  (in  English; 

10  tables;  in  USDA  Library,  Washington,  D.  C.) 

(1)  Gibberellic  acid  (GA)  increased  extension  growth  of  wheat  coleop- 
tile  sections o     It  elicited  a  maximum  response  in  concentrations  of 
0.01  pg./ml.    Further  increase  in  concentration  to  100  jig./ml.  did  not 
significantly  increase  or  decrease  response  from  this  level.    At  0o01 
(ag./ml.  GA  was  more  active  than  indolylacetic  acid  (IAA)  at  the  same 
concentration.    Optimum  concentrations  of  IAA  (c_a.  10  ug./ml.)  induced 
a  much  greater  response  than  GA.    GA  was  more  effective  than  IAA  in 
inducing  extension  of  pea  stem  sections,  but  increase  in  concentration 
of  GA  above  0.1  pg./ml.  did  not  increase  or  decrease  response.    GA  did 
not  increase  water  uptake  by  potato  tuber  tissue. 

(2)  When  applied  to  decapitated  pea  seedlings  GA  at  all  concentrations 
tested  stimulated  the  growth  of  lateral  shoots  from  the  lower  leaf  axils 
of  the  main  stem.    In  this  it  differed  from  IAA  which  inhibited  lateral 
shoot  development  at  all  nodes.    2sl+-Dichlorophenoxyacetic  acid  in  low 
doses  behaved  rather  similarly  to  GA,  but  in  higher  doses  it  inhibited 
lateral  buds  as  effectively  or  more  effectively  than  IAA. 

(3)  GA  did  not  inhibit  the  growth  of  cress  roots;  it  did  not  delay 
abscission  of  Coleus  petioles;  it  did  not  stimulate  cell  division  in 
pea,  broad  bean  (Vicia)  or  tomato  stems;  not  only  did  it  fail  to 
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stimulate  root  initiation  in  pea  stem  cuttings  but  it  appeared  to  in- 
hibit root  initiation.     In  all  of  these  respects  it  differed  from  IAA. 

(4)    GA  must  be  considered  to  be  an  auxin  in  the  sense  of  the  recent 
definition  of  Tukey  et  al.  (1954) „    It  fails  to  elicit  many  of  the 
physiological  responses  characteristic  of  IAA,  particularly  those  in 
which  cell  division  is  involved .     In  the  absence  of  more  direct  evidence, 
it  is  considered  premature  to  conclude  that  its  mode  of  action  in  pro- 
moting shoot  cell  growth  is  distinct  from  that  of  IAA  and  other  auxins. 

[Complete  summary  from  the  paper.    An  abstract  appears  in 
Biol.  Abstr.  19*56.  23964.  ] 

BRIAN  (P.  W.).  ,1957 

THE  ACID  THAT  PRODUCES  TWELVE-FOOT  CABBAGES 

The  New  Scientist  2  (No.  36),  pp.  23-25  (1957).  (in  English; 

3  photographs;  in  USDA  Library,  Washington,  D„  C«) 

A  popular  account  of  the  discovery  of  the  gibberellins  and  their  effects 
on  plants.    The  possibility  of  gibberellic  acid  being  a  natural  plant 
growth  hormone  is  discussed,  as  well  as  the  probable  practical  uses  of 
the  acid. 

[Abstract  by  F.  H.  Stodola] 

BRIAN  (P.  W. )...... .1957 

THE  EFFECTS  OF  SOME  MICROBIAL  METABOLIC  PRODUCTS  ON  PLANT  GROWTH 

Symposia  of  the  Society  for  Experimental  Biology  13,.  (The  Biological 
Action  of  Growth  Substances),  pp.  166-182  (1957).  (in 
English;  5  tables;  in  USDA  Library,  Washington,  D.  C.) 

In  the  introduction  three  kinds  of  association  between  plants  and  micro- 
organisms are  discussed:     (a)  an  association  of  saprophytic  microorganisms 
on  plant  surfaces,   (b)  parasitism  of  higher  plants  by  some  fungi,  bac- 
teria and  actinomycetes;   (c)  the  symbiotic  association  between  microbes 
and  higher  plants  in  root-nodules  and  mycorrhiza.    The  production  of  3- 
indolylacetic  acid  by  microorganisms  in  vitro  is  considered,  as  well  as 
the  role  of  this  compound  in  reactions  of  plants  to  microbial  pathogens. 
The  section  on  the  gibberellins  deals  with  the  discovery  and  isolation 
of  these  compounds.    The  physiological  effects  of  the  gibberellins  are 
discussed  from  the  viewpoints  of  translocation,  comparison  with  auxins, 
varietal  response,  and  the  effect  on  flowering. 


[Abstract  by  F.  H.  Stodola] 
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BRIAN  (P.  W.)  and  GROVE  (J.  Fc ) . . „ . . . .1957 
GIBBERELLIC  ACID 

Endeavor  16,  pp.  161-171  (1957).  (in  English;  k  figures; 

2  tables;  in  USDA  Library,  Washington,  D.  C.) 

A  review  article  covering  history,  production,  physiological  effects  and 
chemistry  of  gibberellic  acid»    Its  action  is  compared  with  that  of  auxin 
and  the  possibility  of  the  gibberellins  being  natural  plant  hormones  is 
discussed.    50  references. 

[Abstract  by  F.  H0  Stodola] 

BRIAN  (P.  W.)  and  HEMMING  (H.  G.)..„  1957 

A  RELATION  BETWEEN  THE  EFFECTS  OF  GIBBERELLIC  ACID  AND  INDOLYL- 
ACETIC  ACID  ON  PLANT  CELL  EXTENSION 

Nature  (London)  179.  p.  kVJ  (1957).  (in  English;  one  table, 

in  USDA  Library,  Washington,  D.  C.) 

Previous  work  has  indicated  that  the  spectrum  of  activity  of  gibberellic 
acid  and  gibberellin  A  is  very  different  from  that  of  the  auxins.  This 
paper  describes  further  observations  which  throw  light  on  the  relation 
of  auxin  activity  to  that  of  gibberellic  acid.    Five-mm.  sections,  cut 
from  unex tended  internodes  of  dwarf  peas  (var.  Meteor)  grown  in  light, 
were  floated  on  phosphate  buffer  (pH  6.1)  incubated  at  15°C.  in  a  light 
intensity  of  800  ft.  candles.    The  longitudinal  extension  of  the  sec- 
tions was  measured  after  2h  hours.    Gibberellic  acid  produced  only  small 
increases  in  extension,  rarely  reaching  statistical  significance. 
Indolylacetic  acid  by  itself  induced  extension  of  the  sections,  and  an 
extra  effect  was  observed  when  gibberellic  acid  was  added  to  the  indolyl- 
acetic acid.     It  is  concluded  that  there  is  a  highly  significant  inter- 
action between  these  two  compounds.     It  appears  that  gibberellic  acid 
depends  on  the  presence  of  indolylacetic  acid  for  its  effect  on  cell 
elongation. 

[Abstract  by  F.  H.  Stodola.    See  also  C.A.  51,  9801  (1957)-] 

BRIAN  (P.  W.)  and  HEMMING  (H.  G.)...  1957 

THE  EFFECT  OF  MALEIC  HYDRAZIDE  ON  THE  GROWTH  RESPONSE  OF  PLANTS 
TO  GIBBERELLIC  ACID 

The  Annals  of  Applied  Biology         pp.  489-^97  (1957).  (in 
English;  5  tables;  k  figures;  in  USDA  Library,  Washington,  D.  C.) 

Maleic  hydrazide  (MH)  and  gibberellic  acid  (GA)  were  applied  alone  and 
in  combination  at  various  doses  to  dwarf  and  tall  varieties  of  garden 
pea,  and  their  effect  on  stem  extension  measured.    Combinations  of  MH 
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and  3-indolylacetic  acid  (IAA)  were  also  studied.    Stem  extension  of 
dwarf  peas  was  accelerated  by.  GA  and  inhibited  by  MH.    Their  effects  were 
not  additive,  since  MH  reduced  the  response  to  GA  at  all  concentrations 
of  each  tested.     IAA  did  not  affect  stem  extension,  whether  applied  alone 
or  in  combination  with  MH„    Stem  extensions  of  tall  peas  was  not  affected 
by  GA  or  IAA  alone.    MH  severely  inhibited  growth  and  this  inhibition  was 
not  reduced  either  by  GA  or  by  IAA.    At  low  doses  MH  broke  apical  domi- 
nance and  side  branches  developed,  extension  of  these  was  stimulated  by  GA 
and  IAA  and  extension  of  the  main  axis  correspondingly  still  further  re- 
duced.   The  results  show  that  MH  prevents  -the  response  to  GA  of  GA- 
sensitive  plants.     It  is  suggested  that  the  rapid  growth  of  tall  peas,  as 
compared  with  that  of  dwarfs,  and  their  lack  of  response  to  GA,  are  due  to 
a  greater  capacity  to  synthesize  a  'GA-like  hormone'.    Growth  of  tall  peas 
is  much  more  drastically  inhibited  by  MH  than  that  of  dwarf  peas  and  the 
suggestion  is  made  that  the  inhibition  of  shoot  growth  induced  by  MH  is  due 
primarily  to  blocking  the  activity  of  the  postulated  'GA-like  hormone'. 

[Complete  summary  from  the  paper] 

52.    BUGNICOURT  (F. )...... .1939 

THE  FUSARIUM  AND  CYLINDROCARPON  SPECIES  OF  INDOCHINA 

Encyclopldie  mycologique  Vol.  XI,  206  pp.,  Paul  Lechevalier,  Paris, 
1939o  (In  French.    The  Section  VII  on  "Liseola  (Gibberella)" 

deals  with  Fusarium  moniliforme  Sheld.  on  pp.  96-IO5.    USDA  Library) 

For  seven  years  the  author  has  been  isolating  species  of  Fusarium  and 
Cvlindrocarpon  from  the  major  crops,  the  forest  trees,  the  food  plants, 
and  the  ornamentals  of  Indo-China.    From  this  material  he  presents  a 
detailed  description  of  29  species,  varieties  (2  new),  and  forms  of  the 
first,  and  10  species,  of  which  8  are  new,  of  the  second.    Five  associ- 
ated perithecial  forms  are  also  described.    He  regards  the  genus  Fusarium 
as  adequately  covered  by  the  65  fundamental  species  with  their  varieties 
and  forms,  as  maintained  by  Wollenweber  [R.A.M.,  xiv,  p.  708] .    A  notable 
feature  of  the  present  work,  however,  is  the  large  number  of  new  host 
plants  from  which  established  forms  of  Fusarium  have  been  isolated  for 
the  first  time,  e.g.,  all  the  15  host  plants  of  F.  vasinfectum.  27  out  of 
the  28  of  F.  equiseti  var.  bullatum  [ibid.,  xvii,  p.  15^],  and  kl  out  of 
the  k2  of  F.  solani  var.  minus  [ibid.,  xiv,  pp.  297;  xvi,  pp.  Ijk,  813] . 
The  microscopic  features  of  each  form  are  illustrated  in  text  figures  or 
microphotographs ,  and  the  macroscopic  features  of  16  selected  forms  in 
the  coloured  plates.    The  particulars  of  each  form  are  set  out  as  follows: 
(i)  the  accepted  name  and  its  synonyms;  (ii)  the  host  plants  from  which 
it  has  been  isolated  in  Indo-China;   (iii)  its  world  distribution  and  the 
hosts  from  which  it  has  been  previously  recorded;   (iv)  its  macroscopic 
characters  drawn  up  from  at  least  five  subcultures  as  its  grows  on  a  num- 
ber of  different  media;  and  (v)  its  macroconidia,  microconidia,  and 
chlamydospores  treated  separately.    The  spore  measurements,  taken  from 
at  least  500  spores,  are  tabulated  in  classes  according  to  the  number 
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of  septa,  and  are  repeated  for  isolations  from  a  number  of  different  host 
plants.    This  work  will  no  doubt  be  a  valued  addition  to  the  literature 
on  Fusarium  and  Cylindrocarpon . 

[R.A.M.  12,  168  (19^0);  complete] 

BUGNICOURT  (F .)...... . 1942 

THE  "GIGANTISM"  DISEASE  OF  RICE 

Bulletin  Economique  de  l'Indochine  (No.  5),  pp.  797-810  (19^2). 
(in  French;  2  tables;  6  figures;  in  Bibliotheque  Nationale,  Paris) 

The  mold  disease  called  "gigantism"  affects  rice  in  Tonkin  and  North 
Annam.    It  is  known  to  the  rice  growers  by  the  names  of  "lua  von"  and 
"lua  gon",  and  is  very  important  because  of  its  frequency  of  occurrence 
and  the  damage  it  causes.    It  is  scarcer  in  Central  Annam  and  has  been 
observed  only  rarely  in  South  Annam,  Cochinchina  or  Cambodia. 

Like  the  Japanese  bakanae  disease  this  condition  is  characterized  by  ex- 
cessive elongation  of  the  aerial  part.    At  the  same  time  there  is  a 
restrictive  action  on  the  growth  of  the  thickness  of  the  stem  and  the 
width  of  the  leaves,  as  well  as  a  more  or  less  acute  chlorotic  condition. 

The  disease  is  observed  at  all  stages  of  growth,  but  the  symptoms  are 
most  apparent  at  the  seedling  stage  and  during  the  period  of  active  growth 
following  transplanting.    After  transplantation,  bunches  appear  here  and 
there  in  the  rice  field  which  show  only  one  or  two  stalks  with  symptoms 
just  described,  the  other  stalks  being  normal.    Measurements  of  the 
average  height  of  normal  and  affected  plants  in  17  tufts  showed  coeffi- 
cients of  elongation  varying  from  1.32-2.12. 

The  disease  is  caused  by  Fusarium  moniliforme  Sheld.  and  is  transmitted 
to  a  field  either  in  the  seeds  or  in  the  soil.    Some  infected  seeds 
carry  sporodochia,  which  form  a  more  or  less  long  and  marked  projection 
the  length  of  the  suture  of  the  glumes .    The  sporodochia  are  more  or 
less  bright  orange,  which  permits  easy  recognition  of  the  infected  seed. 

In  the  course  of  the  growth  in  the  nursery  and  on  plants  which  die  from 
the  disease,  the  mold  germinates  on  the  surface  of  the  sheath  in  the 
form  of  a  felt-like  mycelium  and  a  rose  or  salmon  coloration.  These 
are  the  fruiting  bodies  furnishing  the  spores  (macroconidia),  which  in- 
fect the  panicles  during  flowering. 

Experimental  work  was  carried  out  to  determine  the  consequences  of  a 
direct  contamination  of  seeds  and  of  contamination  of  the  soil.  The 
cultures  of  F.  moniliforme  used  in  this  Work  were  isolated  from  (l)  a 
stalk  of  Oryza  sativa  showing  "lua  von";   (2)  a  stalk  of  Zea  mavs:  (3) 
from  Saccharum  of ficinarum  showing  "pokkah-boeng";  and  (h)  a  small 
branch  of  Hevea  brasiliensis . 
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The  injections  were  carried  out  on  a  variety  of  rice  "lua  soc"  and  results 
were  recorded  as  follows  after  Ih  days . 


Germination 

Healthy 
plants 
* 

Killed 
plants 
* 

Plants  showing 
characteristics 
of  "lua  von"  1o 

A. 

Infection  of  seed 

"Oryza"  strain 

60 

0 

24 

16 

"Zea"  strain 

1+6 

0 

33 

21 

"Saccharum" 

strain 

49 

29 

11 

11 

"Hevea"  strain 

Ok 

Q 

7 

B. 

Infection  of  soil 

"Oryza"  strain 

3 

0 

17 

80 

"Zea"  strain 

10 

0 

13 

77 

"Saccharum" 

strain 

5 

76 

2 

17 

"Hevea"  strain 

7 

61 

2 

30 

From  this  it  is  clear  that  the  first  two  strains  are  strongly  pathogenic. 
It  is  also  evident  that  the  massive  infection  by  way  of  the  seeds  brings 
about  the  death  of  the  plants  more  frequently  than  in  the  case  of  soil 
infection,  suggesting  an  attenuation    of  the  virulence  of  the  organism. 
This  attenuation  allows  time  for  the  gigantism  and  other  symptoms  to 
manifest  themselves. 

Further  experiments  were  carried  out  to  determine  whether  the  four  strains 
of  F„  moniliforme  previously  mentioned  produce  a  substance  (gibberellin) 
capable  of  causing  elongation  of  plant  stems.    Filtrates  were  tested  on 
rice  and  corn  seedlings,  the  following  coefficients  of  elongation  being 
obtained?    on  rice:     "Oryza"  1.61,  "Zea"  1.89,  and  "Saccharum"  1.44;  on 
corn:     "Oryza"  1.48,  "Zea"  1.48,  and  "Saccharum"  1.14. 

With  the  "Oryza"  strain  the  restrictive  action  on  the  growth  of  the  width 
of  the  leaves  was  quite  pronounced,  but  the  dry  weight  of  the  aerial  part 
was  considerably  greater  than  the  control.    On  the  other  hand  the  weight 
of  the  roots  was  less  with  this  strain  than  in  the  controls. 

With  the  three  strains,  "Oryza".  "Zea"  and  "Saccharum".  the  total  dry 
weight  of  the  whole  plant  was  greater  than  that  of  a  control,  indicating 
that  the  general  metabolism  is  increased.    These  experiments  prove  the 
presence  in  these  filtrates  of  a  very  active  principle  produced  by  the 
mold. 

The  results  of  a  systematic  study  of  the  organism  are  described.  The 
perfect  or  perithecial  stage  (Gibberella  fujikuroi  (Saw.)  Wr.)  of  the 
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organism  has  never  been  observed  in  Indochina,  in  spite  of  numerous  iso- 
lations.   On  account  of  the  pathogenic  character  and  exceptional  auxo- 
genic  activity  of  the  "Oryza"  and  "Zea"  strains,  the  author  proposes  the 
creation,  for  these  strains  and  for  all  those  isolated  from  other  hosts 
which  show  the  same  properties,  of  a  physiological  form  of  F.  monil i forme . 
which  he  designates  as  Fnsarium  moniliforme  She Id.  forma  1  Bugn.  n.f . 

In  "Les  Fusarium  et  Cylindrocarpon  de  l'Indochine"  the  author  has  already 
given  (pages  96-101)  a  complete  systematic  description  of  F.  moniliforme . 
entirely  valid  for  f .  1.    In  the  present  paper  are  given  the  morphologi- 
cal and  biometrical  elements  necessary  for  its  identification. 

Control  of  the  disease  is  discussed  under  three  headings:     (a)  disinfec- 
tion of  seeds  with  formaldehyde  (3  parts  kOfi  formaldehyde  per  1000)  for 
2k  hours,   (b)  elimination  and  destruction  of  plants  showing  the  disease, 
and  (c)  burning  of  the  stubble. 

[Abstract  by  F«  H.  Stodola] 

5k.    BUGNICOURT  (F.).  1952 

NOTE  Otf  THE  MYCQFLORA  OF  RICE  SEED  IN  THE  TERRITORIES  OF  THE 
SOUTH  PACIFIC 

Revue  de  mycologie  12,  (Supplement  Coloniale  l),  pp.  26-29  (1952). 
(In  French;  one  table;  in  USDA  Library,  Washington,  D.  C.) 

Twenty  different  species  of  fungi  were  detected  on  rice  seed  from  Hawaii, 
the  Fiji  Islands,  New  Caledonia,  Dutch  New  Guinea,  Australian  New  Guinea, 
Tahiti,  and  Australia.    One  species,  Fusarium  moniliforme  Sheldon 
(Gibberella  fu.iikuroi  (Saw.)  Wr.),  was  found  on  the  seeds  from  all  these 
localities  except  Tahiti. 

[Abstract  by  F.  H.  Stodola.    See  also  R.A„M.  22,  kk9  (1953) »] 

55.    BUKOVAC  (M.  J.)  and  WITTWER  (S.  H. )  1956 

GIBBERELLIC  ACID  AND  HIGHER  PLANTS:     I.    GENERAL  GROWTH  RESPONSES 

Michigan  State  University,  Agricultural  Experiment  Station  Quar- 
terly Bulletin  22,  pp.  307-320  (1956).  (In  English,  6  tables; 
5  figures;  in  USDA  Library,  Washington,  D.  C.) 

Gibberellic  acid  or  gibberellin  (10  to  20  micrograms  per  plant)  was 
applied  to  peas,  beans,  tomatoes,  peppers,  sweet  corn,  summer  squash, 
cucumbers,  lettuce,  and  cabbage,  grown  in  soil  or  solution  cultures  in 
the  greenhouse.    It  induced  marked  elongation  of  internodes  and  often 
caused  the  leaves  to  broaden  or  elongate.    There  were  some  accompanying 
increases  in  fresh  and  dry  weights  of  tops,  but  root  growth  decreased 
c  or r e  s  pond  ingly . 
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The  most  striking  responses  thus  far  observed  have  been  with  bush  beans 
which,  when  treated,  form  twining  vines  and  grow  as  pole  types,  dwarf 
peas  that  grow  taller  than  normal  tall  types;  and  leaf  and  head  lettuce 
in  which  the  stems  immediately  elongate  and  no  leaf  rosette  or  head  is 
formed . 

With  celery  (in  early  stages  of  growth  both  in  the  greenhouse  and  field), 
plant  heights  and  petiole  lengths  were  almost  doubled,  and  fresh  and  dry 
weights  increased  by  about  50  percent. 

Bean  seedlings  (var.  Blue  Lake)  responded  to  concentrations  of  gibberel- 
lin  ranging  from  0.01  to  100  micrograms  per  plant  by  increased  linear 
growth  of  epicotyls.    Consequently,  they  are  useful  as  a  bio-assay  for 
gibberellin  preparations »     In  growth  control  of  the  epicotyl,  gibberel- 
lic  acid  had  an  effect  opposite  to  that  of  maleic  hydrazide.    It  either 
reduced  or  completely  overcame  maleic  hydrazide-induced  inhibitions  of 
linear  growth. 

Many  factors,  including  species,  variety,  mineral  nutrition,  light,  tem- 
perature, age  of  plant  (leaf  number)  when  treated,  treatment  pattern, 
site  of  application,  and  dosage,  influence  plant  response  to  gibberellic 
acid. 

[Complete  summary  from  the  paper] 
560    BUKOVAC  (M.  J.)  and  WITTWER  (S.  H.).„  1957 

GIBBERELLIN  AND  HIGHER  PLANTS:     IT.     INDUCTION  OF  FLOWERING 

IN  BIENNIALS 

Michigan  State  University,  Agricultural  Experiment  Station 
Quarterly  Bulletin  22,  pp.  65O-66O  (1957).  (in  English; 

5  tables,  3  figures;  in  USDA  Library,  Washington,  D.  C.) 

Several  biennials  grown  at  temperatures  (10  to  13°C.)  slightly  above  the 
critical  temperature  for  flower  formation  were  induced  to  flower  with 
gibberellin.     Among  the  vegetable  crops  which  have  thus  far  responded 
are  carrots,  beets,  cabbag9,  kale,  collards,  and  rutabagas.    With  the 
exception  of  Golden  Acre  cabbage  and  the  two  varieties  of  collards  and 
turnips,  all  u.ontreated  experimental  plants  remained  vegetative  when 
grown  at  a  night  temperature  of  10  to  15°C. 

At  a  night  temperature  of  15  to  l8°C,  gibberellin  induced  flowering  in 
carrots;  with  all  other  biennials  grown  at  15  to  l8°C,  either  no  flower- 
ing occurred  (beets,  turnips,  rutabagas,  kale),  or  only  a  small  percent- 
age flowered  (cabbage,  celery,  collards). 

All  gibberellin-treated  plants  produced  greatly  elongated  stems,  and 
considerable  stem  elongation  preceded  the  appearance  of  flower-buds  in 
the  plants  which  flowered. 
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Thus,  we  conclude  that  gibberellin  definitely  promotes  flowering  in  those 
plants  (biennials")  which  have  a  low  temperature  requirement  for  flowering 
However  (with  the  possible  exception  of  carrots),  complete  induction  of 
flowering  did  not  occur  unless  the  plants  were  grown  at  temperatures 
approaching  those  normally  inductive  for  flowering. 

Results  suggest  that  the  normal  cold  requirement  for  flowering  in  bien- 
nials may  be  partially  or,  in  few  instances,  completely  replaced  by  the 
application  of  one  or  several  foliar  sprays  of  100  to  1,000  p.p.m»  or  by 
weekly  dosages  of  100  micrograms  of  gibberellin  to  the  stem  apices =  Such 
a  means  of  controlling  reproduction  in  biennials,  previously  regulated  by 
temperature,  will  likely  extend  the  boundaries  wherein  many  flower  and 
seed  crops  may  be  grown  commercially. 

Biennials  induced  to  flower  by  gibberellin  produced  normal  flowers  and 
set  seed  when  pollinated. 

At  this  writing,  the  vegetative  growth  and  reproductive  development  of 
progeny  grown  from  seed  harvested  from  treated  plants  is  under  evaluation 

[Complete  summary  from  the  paper] 

BUK0VAC  (M.  J.),  WITTWER  (S.  H.),  and  TEUBNER  (F<  G.') ...... .1957 

GIBBERELLIN  AND  HIGHER  PLANTS:    VII.     FLOWER  FORMATION  IN  THE 
TOMATO  (LYC0PERSIC0N  ESCULENTUM) 

Michigan  State  University,  Agricultural  Experiment  Station 
Quarterly  Bulletin  40,  pp.  207-214  (1957).  (in  English; 

3  tables,  2  figures,  in  USDA  Library,  Washington,  Dc  C. ) 

While  gibberellin  specifically  affected  flower  formation  in  20  tomato 
varieties  by  increasing  node  numbers  to  and  reducing  flower  numbers  in 
the  first  clusters,  growth  was  greatly  accelerated  and  flowering  occurred 
earlier  than  with  the  nontreated  plants.    With  early  determinate  varie- 
ties (ecgv  Fireball)  this  may  be  of  practical  significance  in  promoting 
earlier  fruiting,  and  the  results  of  some  field  trials  show  promise.  The 
increased  vegetative  growth  on  such  varieties  would,  in  some  instances, 
also  be  desirable. 

With  early  indeterminate  (Moreton  Hybrid),  greenhouse  (Michigan-Ohio 
Hybrid),  or  late  indeterminate  (Rutgers)  types,  however,  there  would  be 
little  if  any  advantage  in  earliness,  and  the  hyper -elongation  and 
abnormalities  in  vegetative  growth  would  be  objectionable. 

[Complete  "Practical  Considerations  and  Conclusions"  from 
the  paper] 
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BUNSOW  (R.)  and  HARDER  (R. )...... .1956 

FLOWER  FORMATION  IN  BRYOPHYLLUM  BY  GIBBERELLIN 

Die  Naturwissenschaften  43_,  pp»  479-480  (1956)0  (In  German; 

one  figure;  in  USDA  Library,  Washington,  D.  C.) 

Brvophyllum  crenatum  and  Br.  daigremontianum  are  long-short-day  plants 
which  do  not  form  flowers  unless  exposed  first  to  long  days,  then  to 
short  days.    However,  both  species  came  to  flower  in  continuous  short 
days  (9-hour)  when  treated  with  gibberellin.    Gibberellin  thus  "sub- 
stitutes" for  the  long -day  requirement  of  these  plants.    Whether  it  also 
causes  flowering  in  specimens  kept  on  continuous  long-day,  is  being  in- 
vestigated.   Treatment:    a  drop  of  a  solution  of  a  gibberellin  A- 
gibberellic  acid  mixture,  5O  mg./lt.,  daily  to  the  growing  region  of  the 
shoot.    One  plant  of  Br.  crenatum  was  treated  from  July  3  through 
July  20.     It  showed  visible  flower  initials  on  July  31  and  had  numerous 
open  flowers  by  September  9.    Other  plants  which  were  treated  later  gave 
identical  response.     In  Br_.  daigremontianum.  the  response  was  similar, 
but  slower. 

[Abstract  by  Prof.  A.  Lang] 

BUNSOW  (R„)  and  HARDER  (R.)..  1956 

FLOWER  FORMATION  IN  LAPSANA  BY  GIBBERELLIN 

Die  Naturwissenschaften  43_,  p.  527  (1956).  (in  German;  one 

figure,  in  USDA  Library,  Washington,  D.  C.) 

A  plant  of  the  long -day  species,  Laps ana  (Lamps ana)  communis .  which  had 
been  grown  on  short  days  since  1954  and  had  remained  strictly  vegeta- 
tive, was  induced  to  flower  by  treatment  with  gibberellin  (treatment 
for  6  weeks,  otherwise  same  as  in  Bryophyllum.  see  Harder  and  Bunsow, 
Naturwissenschaften  45,  479  (1957)).    Bolting  (stem  elongation)  started 
3  weeks  after  the  beginning  of  treatment;  flower  buds  appeared  after 
another  3  weeks ,  after  two  more  months  the  plant  had  formed  about  100 
inflorescences,  the  oldest  of  which  had  viable  seeds.    A  control  plant 
remained  strictly  vegetative. 

[Abstract  by  Prof.  A.  Lang  ] 

BulISOW  (R.)  and  HARDER  (R. )....... 1957 

FLOWER  FORMATION  IN  ADONIS  AND  RUDBECKIA  BY  GIBBERELLIN 

Die  Naturwissenschaften  44,  pp.  453-454  (1957).  (in  German; 

one  figure;  in  USDA  Library,  Washington,  D.  C.) 

The  authors  report  on  induction  of  flowering  in  three  more  long-day 
plants  under  short-day  conditions  by  treatment  with  gibberellin„  In 
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Adonis  f lammeus .  a  facultative  long -day  species,  flowering  was  hastened 
by  three  months  (one  drop,  50  mg./lo,  daily  for  about  k  to  6  weeks) « 
Flowering  was  also  induced  in  Rudbeckia  hirta  and  R.  bicolor .  two  oblig- 
atory or  qualitative  long-day  plants,  R,.  hirta  responding  to  a  treatment 
with  a  10  mg./l.  solution,  R.  bicolor  requiring  a  concentration  ten  times 
thiso    Both  species  also  flowered  if  given  sub-threshold  long -day  treat- 
ment plus  gibberellin;  the  effects  of  long-day  induction  and  of  gibberel- 
lin  thus  seem  additive. 


[Abstract  by  Prof,  A.  Lang.    See  also  C.A.  52,  305^  (1958).] 
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61.  CAMUS  (J.  S. )....... 1935 

[A  NEW  RICE  DISEASE  IN  THE  PHILIPPINES] 

Annual  Report  of  the  Director  of  Plant  Industry  (Philippines)  for 
the  fiscal  year  ending  December  31>  193^ •    103  PP°  (1935)* 
(in  English;  in  USDA  Library,  Washington,  D.  C„) 

The  following  is  taken  from  p.  79,  and  is  the  only  part  of  the  report 
dealing  with  the  foot-rot  disease: 

Study  of  a  new  or  little -known  rice  disease  occurring  in  the 
Philippines . -  A  Fusarium  disease  of  rice  that  kills  the 
plants  at  certain  stages  and  produces  foot-rot  and  wilt  has 
been  studied  and  described  for  the  first  time,,    As  yet,  the 
disease  is  not  widespread  and  can  be  controlled  by  roguing 
and  burning  the  diseased  plants. 

[See  also  R.A.M.  15.,  79-80  (1936)] 

62.  CARR  (Do  J.),  McCOMB  (A.J.),  and  OSBORNE  (L.  D. )  =.1957 

REPLACEMENT  OF  THE  REQUIREMENT  FOR  VERNALISATION  IN  CENTAUR IUM 
MINUS  MOENCH  BY  GIBBERELLIC  ACID 

Die  Naturwissenschaften         pp.  U28-1+29  (1957).  (in  English, 

one  table,  one  figure;  in  USDA  Library,  Washington,  D.  C.) 

The  rosette  stage  of  Centaurium  minus  Moench  was  treated  with  gibberel- 
lin  (2  or  5  micrograms  in  O.5  ml.  water  applied  each  day  for  15  days  to 
the  center  of  each  rosette).     Controls,  treated  with  water  only,  stayed 
vegetative.    Treated  plants  with  a  day-length  of  8  hours  ceased  to 
elongate  a  few  days  after  discontinuation  of  gibberellin  application, 
and  the  new  leaves  formed  were  grouped  in  the  form  of  an  aerial  rosette 
terminating  each  elongated  shoot.    No  flowers  were  formed  by  these 
plants . 

Treated  plants  with  continuous  light  continued  to  elongate  after  dis- 
continuation of  gibberellin  treatment,  and  in  four  weeks  these  plants 
had  obvious  flower  primordia. 

[Abstract  by  F.  H.  Stodola] 

63.  CASATI  (S.)  ol952 

THE  RESISTANCE  OF  SOME  VARIETIES  TO  FUSARIUM  MONILIFORME  SH. 

II  Riso  1  (No.  11),  pp.  11-11+  (1952).  (In  Italian.,  k  figures; 

one  graph,  one  colored  plate  showing  the  growth  of  the  mold  on  the 
rice  plant;  in  USDA  Library,  Washington,  D.  C.) 
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The  presence  of  Fusarium  monili forme  on  Italian  rice  has  been  known  for 
quite  some  time  and  has  been  studied  by  many,  among  them  being 
Professors  Baldacci  and  Piacco,  but  the  damage  caused  by  the  attacks 
have  not  been  of  great  concern.     It  was  only  during  the  1950  season,  and 
later  in  the  1951  season,  that  the  damage  by  this  disease  became  more 
extensive,  particularly  in  the  Vercelli,  Reggiano,  Modense  and  Bologna 
districts . 

The  National  Rice  Commission,  concerned  about  this  matter,  gave  orders 
to  the  author  to  start  work  to  make  known  to  rice  growers  the  characteris- 
tics of  the  pathogenic  agent,  and  at  the  same  time  to  investigate  possi- 
ble methods  of  combatting  it,  either  directly  or  indirectly,  and  to 
establish  the  extent  of  its  attack. 

The  information  pertaining  to  this  subject  is  found  mainly  in  foreign 
bibliographies  (Japanese,  Philippine  and  Indian),  and  since  this  mate- 
rial is  not  easily  available  in  Italy,  it  was  thought  opportune  to  under- 
take the  following  program: 

lo    Publication  of  an  illustrated  article  showing  the  symptomological 
aspects  of  the  disease. 

2.    To  carry  out  experiments  to  test  the  effectiveness  of  commercially 
available  anti-fungal  agents  against  this  mold. 

5.    To  test  the  resistance  of  some  varieties  of  rice  to  foot-fusariosis. 

The  first  point  seemed  necessary  because  it  was  found  that  the  rice 
growers  were  ignorant  of  the  presence  of  the  disease  in  rice  and  hence 
underestimated  its  importance.    This  was  probably  due  to  the  fact  that 
the  initial  manifestations  of  the  infection  went  by  unnoticed.  In 
effect  they  confused  it  with  the  yellowing  phenomenon  due  to  undetermined 
causes  which  is  common  in  rice  during  the  early  vegetative  stages  and 
which  brings  about  floral  abortion  and  drying  up  of  the  stalks  and  tillers 
during  the  time  of  maximum  growth  in  healthy  plants. 

It  is  for  such  reasons,  and  with  the  agreement  of  Prof.  Goidanich, 
Director  of  the  Institute  of  Plant  Pathology  at  Bologna,  that 
Dr.  Togliani  was  commissioned  to  carry  out  a  study  of  the  various  char- 
acteristics of  the  agent  causing  the  disease  and  to  illustrate  this  to 
the  readers  of  this  publication  (See  F.  Togliani?     "Fusarium  moniliforme 
Sho",  II  Riso  No.  3,  April  1952). 

With  the  idea  of  making  the  reader  more  familiar  with  the  foot-rot  of 
rice  it  is  deemed  advisable  to  publish  the  colored  plates  which  were  pub- 
lished in  Togliani's  paper,  in  which  are  found  the  characteristics  of  the 
mold,  both  inside  and  outside  of  the  stalk  (figures  A  and  B  (external) 
and  C  (internal) )c 

As  to  the  second  part  of  the  program,  Dr.  Togliani  was  given  charge  of 
carrying  out  a  series  of  experiments  which  would  give  the  rice  growers 
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a  means  of  attack  against  the  parasite  through  an  evaluation  of  commer- 
cially available  anti-fungal  agents,  which  are  cheap  and  easy  to  apply. 
The  experiments,  which  were  conducted  by  Togliani  and  followed  quite 
closely  by  the  WTiter,  have  brought  results  to  the  rice  grower  which  can 
be  considered  satisfactory.    And  taking  into  consideration  all  the 
reservations  which  should  be  made  when  dealing  with  preliminary  experi- 
ments, they  have  furnished  the  rice  grower  with  specific  advice  for  the 
preventive  treatment  of  rice  seed.     (F.  Togliani:     "Lotta  contro  la 
fusariosi  pedale  del  riso",  II  Riso  No.  10,  November  1952). 

The  third  part  was  assigned  to  Prof.  Piacco  with  the  view  of  establish- 
ing the  response  of  some  varieties  of  rice  to  the  pathogenic  agent  in 
question,  and  in  particular  of  a  group  of  those  varieties  derived  from 
Lady  Wright,  which,  according  to  the  observations  of  some  authors, 
appeared  to  be  particularly  susceptible  to  Fusarium. 

The  experiments  were  carried  out  with  the  following  varieties: 
Carnaroli,  Rinaldo  Bersani,  Sesia,  Arborio,  Stirpe  I36,  Razza  77* 

The  Modense  was  chosen  for  the  site  of  the  experiment  because  in  this 
region  the  Fusariosis  had  caused  considerable  damage  the  previous  year. 
The  location,  in  which  the  work  was  done,  was  furnished  by  Signor 
Teobaldo  Pini  of  Carpi,  whom  we  thank  for  having  prepared  the  soil  and 
carrying  out  the  usual  growing  operations. 

The  land  just  described  was  completely  isolated  from  the  rest  of  the 
rice  areas,  and  within  the  last  5  years  had  not  been  used  for  rice. 
The  area  was  QkO  sq.  metres  and  was  divided  into  2  parts.     In  each  of 
these  parts  were  marked  off  six  plots  of  70  square  metres  each. 

The  seeds,  which  were  obtained  commercially,  were  planted  in  one  half 
and  treated  with  Fusarium  while  the  others  planted  in  the  other  half 
were  untreated  controls. 

As  can  be  observed  in  the  map,  the  plots  were  laid  out  in  such  a  way  as 
to  prevent  the  water  from  the  inoculated  series  from  passing  into  the 
control  plots.    Throughout  the  entire  experiment,  the  cultivation  was 
carried  out  in  the  manner  customary  for  the  area. 

A  brief  chronological  report  is  given  of  the  operations  carried  out  and 
the  field  observations. 

It  will  be  seen  from  the  table  that  in  the  infected  plot  the  degree  of 
infection  ranged  from  a  minimum  of  1.88$  for  Strain  136  to  a  maximum 
of  28.12$  for  Arborio.    In  the  control  plot  the  minimum  was  0.72$  for 
Strain  I36  and  the  maximum  9.75$  for  Arborio. 


[Translation  by  A.  Barreto;  abstract  by  F.  H.  Stodola] 
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64.  CASATI  (S.  R. )..... . „1954 

EXPERIMENTS  ON  THE  RESISTANCE  OF  SOME  RICE  VARIETIES  TO  FUSARIUM 
MONILIFORME  SH. 

II  Rfso  1  (No.  5),  pp.  14-17  (1954).  (In  Italian;  4  graphs; 

one  figure;  in  USDA  Library,  Washington,  D„  Co) 

After  the  second  year  of  experimentation,  it  is  concluded  that  the  resist- 
ance of  rice  varieties  to  F.  mpnili forme  Sh.  remains  constant  in  different 
years.    The  varieties  most  susceptible  to  this  organism  (in  the  order  of 
decreasing  susceptibility)  were:      Arborio,  Sesia,  Carnaroli,  Maratelli. 
The  most  resistant  are:    Strain  156,  Race  77  and  Ardizzone. 

[Translation  by  A.  Barreto;  abstract  by  F.  H.  Stodola] 

65.  CATHEY  (H.  M.)  and  STUART  (N.  W. )...... .1957 

EFFECTIVENESS  OF  GIBBERELLIC  ACID  IN  CONTROLLING  GROWTH  OF 
CHRYSANTHEMUM  MORIFOLIUM  (RAMAT.) 

Abstracts  of  Papers  Presented  Before  the  American  Society  for  Horti- 
cultural Science,  Fifty -Fourth  Annual  Meeting,  Stanford  University, 
Stanford,  California,    p.  49  (1957).  (In  English;  in  NU 

Library) 

On  long  photoperiods,  the  vegetative  response  to  gibberellic  acid  was 
quantitative.,    The  period  of  maximum  elongation  of  the  main  axis  occurred 
in  the  second  to  third  week  of  short  days  and  of  peduncle  elongation  in 
the  fourth  to  fifth  week.    Continuous  application  of  gibberellic  acid 
from  the  fourth  to  the  sixth  week  of  short  days  accelerated  the  develop- 
ment of  the  flower,  this  occurred  at  5O0,  60°,  or  70°  F»    The  apical 
region  was  found  to  be  the  most  effective  area  for  application  of  gib- 
berellic acid.    Treatment  of  the  mother  plant  with  gibberellic  acid 
suppressed  the  rooting  of  the  ensuing  cuttings;  IBA  (indole  butyric  acid) 
promoted  the  formation  of  approximately  the  same  number  of  roots  as  were 
formed  on  the  cuttings  not  treated  with  gibberellic  acid. 

[Complete.    Paper  presented  August  28,  1957  at  the  session 
on  "Growth  Regulators,  Gibberellin",  S.  H„  Wittwer  presiding . ] 

66.  CATTANEO  (A.)  .  ..1877 

CONTRIBUTION  TO  THE  STUDY  OF  MOLDS  WHICH  GROW  ON  RICE  SEEDLINGS 

Archivio  trienniale  del  Laboratorio  di  Botanica  Crittogamica  di 

Pavia  2,  pp.  117-128  (1877).  (in  Italian  and  Latin; 

2  plates  following  p.  128;  in  USDA  Library,  Washington,  D.  C.) 


This  paper  contains  descriptions  of  26  species  of  molds  isolated  from 
rice,  15  of  the  species  being  new.    On  p.  120  is  to  be  found  a  section 
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on  Fusarium  heterosnorum  Nees  which  includes  a  list  of  taxonomic  refer- 
ences, a  list  of  herbaria  and  a  short  description  of  the  fungus.  The 
only  reference  to  the  host  plant  is  the  following:    Vegeta  specialmente 
sulle  glume. 

[Abstract  by  F.  H.  Stodola] 

67-     CHANDLER  (C.  )  1957 

STUDIES  ON  THE  EFFECT  OF  GIBBERELLIC  ACID  ON  POLLEN-TUBE  GROWTH 

Plant  Physiology  22  (Supplement;,  pp.  XXXII -XXXI II  (1957). 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

For  the  study  of  the  effect  of  gibberellic  acid  on  cell  elongation, 
pollen  was  collected  at  random  from  twenty-seven  plants  representing 
sixteen  different  families  and  was  cultured  on  a  sugar-agar  medium. 
Gibberellic  acid  in  concentrations  of  31.75  "to  1000  mg./L.  was  added 
to  this  medium.    The  per  cent  of  germination  and  the  rate  of  growth  of 
the  pollen  tubes  on  the  control  medium  were  compared  with  that  obtained 
by  the  addition  of  gibberellic  acid  to  the  medium.    Pollen  from  nine 
plants  gave  no  germination  on  the  control  medium  and  was  not  stimulated 
by  the  addition  of  gibberellic  acid  to  the  medium.    Pollen  from  ten 
plants  germinated  on  all  media  but  tube  growth  was  greatly  inhibited 
by  gibberellic  acid  which  caused  coiling,  enlarging  of  tips  of  tubes, 
and  even  exuding  of  cytoplasm.    Pollen  from  Lilium  speciosum  which  did 
not  germinate  on  the  control  medium  and  would  have  been  considered 
nonviable  gave  good  germination  in  the  gibberellic  acid  medium.  Pollen 
from  seven  plants  showed  an  increase  in  the  percentage  of  germination 
and  a  marked  increase  in  tube  length  when  gibberellic  acid  was  added  to 
the  medium.     It  may  be  possible  to  remove  certain  types  of  incompati- 
bilities where  the  rate  of  pollen  tube  growth  prevents  fertilization 
before  the  flowers  absciss  by  applying  gibberellic  acid  to  the  stigma 
at  time  of  pollination. 

[Abstract  of  the  paper  presented  August  28,  1957  at  the 
"Gibberellin"  session  (B.  0.  Phinney  presiding)  sponsored 
jointly  by  the  American  Society  of  Plant  Physiologists 
and  the  Physiological  Section  of  the  Botanical  Society  of 
America,  Stanford  University,  Stanford,  California] 

68.     CHARDON  (C.  E.)  1957 

GIBBERELLIN,  A  NEW  SUBSTANCE  PROMOTING  PLANT  GROWTH 

Revista  de  Agricultura,  Costa  Rica  2£,  pp.  3,  ^>  6,  8  (January  1957)- 
(in  Spanish.    Based  on  a  paper  read  at  the  annual  meeting  of  the 
Association  of  Sugar  Technologists  of  Puerto  Rico,  San  Juan,  P.  R., 
December  1,  1956.    In  USDA  Library,  Washington,  D.  C.) 
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A  study  was  made  of  the  effect  of  gibberellin  on  the  growth  of  plants. 
Solutions  (50,  100,  200  and  500  p. p.m. )  were  applied  to  the  cores  of 
young  pineapple  plants.    Growth  averages  (readings  at  lh  and  28  days) 
were  respectively  100$,  122$,  158$,  and  146$  over  controls.  Yellowness 
of  pineapple  plants  caused  by  gibberellin  could  be  avoided  by  applying 
2$  urea  solution  to  the  leaves  at  the  same  time  as  the  gibberellin. 

[Abstract  by  F.  H.  Stodola,  based  on  a  translation  supplied  by 
Merck  and  Co.,  Rahway,  No  J.] 

CHARLES  (C.)o.o  1957 

GIBBERELLIC  ACID 

Farm  Quarterly  12,  (No.  2),  pp.  3^-35,  88-91  (1957).  (in 
English;  2  figures;  in  USDA  Library,  Washington,  D.  C.) 

A  popular  account  of  the  work  being  done  in  this  country  on  gibberellin, 
particularly  by  Prof.  S.  H.  Wittwer,  Michigan  State  University.  Figures 
are  given  showing  effects  of  gibberellin  on  peas  treated  at  the  Eli  Lilly 
Company  greenhouses. 

[Abstract  by  F.  H.  Stodola] 

CHIAPELLI  (R.).  1938 

A  NEW  DISEASE  OF  RICE:    FUSARIUM  M0NILIF0RME  SHELD. 

II  Giornale  di  risicoltura  28  (No.  8),  pp.  I77-I78  (1938). 
(in  Italian;  in  USDA  Library,  Washington,  D.  C.) 

In  the  crypt ogamic    laboratory  of  the  University  of  Pavia  has  been 
studied  for  the  first  time  by  Dr.  Flavio  Giuseppe  Elisei  (First  Report 
in  Italy  of  Fusarium  moniliforme  Sheld.  Parasitic  on  Rice)  a  new  disease 
of  rice  caused  by  Fusarium  moniliforme  which  had  attacked  a  variety  of 
rice  selected  by  Mr.  C.  G.  Roncarolo  and  named  after  him. 

This  disease  is  characterized  by  a  rapid  increase  in  the  height  of  young 
plants,  which  at  first  take  on  a  light  green  color  followed  by  yellow- 
ing.   When  the  disease  has  completely  invaded  the  plant  and  produced 
death,  there  appears  at  the  base  of  the  plant  a  white  growth  (or  some- 
times colored),  which  is  composed  of  the  mycelial  hyphae  of  the  fungus 
with  its  conidia,  which  are  the  fruiting  organs  of  the  fungus.    At  this 
stage  the  plant  is  completely  limp,  which  denotes  a  complete  disorgani- 
zation of  the  tissue  attacked  by  the  fungus. 

The  disease  attacks  the  plant  at  the  herbaceous  stage  as  well  as  at  the 
flowering  and  grain-forming  stage.     It  sometimes  happens  that  not  all 
of  the  plant  dies  but  some  of  the  tillers  survive  and  reach  full 
maturity  and  grain-formation. 
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From  my  observations  of  rice  attacked  by  this  fungus,  I  have  found  that 
the  diseased  plants,  instead  of  being  found  in  a  limited  area,  are 
spread  about,  which  leads  one  to  suppose  that  only  "off  type  plants" 
resulting  from  natural  hybridization  are  attacked.    [Note  by  J.  G. 
Atkins:    While  rice  is  a  self -pollinated  plant,  there  is  some  natural 
crossing  in  fields,  which  results  in  "off  type"  or  "rogue"  plants.] 

With  this  theory  in  mind,  experiments  are  under  way  to  ascertain  whether 
it  is  possible  to  eliminate  such  "off  type"  plants  or  mixtures,  and 
hence  eliminate  the  disease. 

Meanwhile  the  seeds  of  the  diseased  plants  will  have  reproduced  so  as  to 
verify  the  appearance  of  the  disease  and  the  proportion  of  diseased 
plants  to  healthy  plants,  as  well  as  to  permit  observation  as  to  whether 
the  tendency  toward  the  disease  is  congenital,  or  due  to  a  fungus  which 
attacks  the  mixture  or  "off  type"  plants  of  the  variety,  impurities 
which  we  regard  as  physiologically  weaker  than  the  variety  from  which 
they  are  derived. 

The  microscopic  characteristics  of  the  fungus  are:    hyaline  mycelial 
hyphae,  sometimes  cylindrical  and  smooth,  branched,  septate. 

The  conidiophores  are  usually  branched, verticillated  or  sub-verticillated. 
The  conidia  are  hyaline,  oval,  fusiform,  straight,  or  a  little  arched, 
uni-  or  bicellular. 

The  method  of  combatting  this  disease  consists  of  weeding  out  all  the 
plants  which  are  taller  than  normal  and  of  a  lighter  color,  thereby 
eliminating  those  plants  showing  the  first  signs  of  the  disease.  The 
plants  pulled  out  should  be  burned  to  prevent  spread  of  the  pathogen. 

[Translation  of  complete  article  by  A.  Barreto] 

CHING  (F.F.T.)  and  STEWART  (W.  S.)  1957 

HORTICULTURAL  EFFECTS  OF  GIBBERELLIC  ACID  ON  CARICA  PAPAYA, 
CYPRIPEDIUM  ORCHIDS  AND  SEEDS  OF  NATIVE  CALIFORNIA  ANNUALS 

Abstracts  of  Papers  Presented  Before  the  American  Society  for 
Horticultural  Science,  Fifty-Fourth  Annual  Meeting,  Stanford 
University,  Stanford,  California,    pp.  48-49  (1957).  (in 
English,  in  NU  Library) 

Carica  papayas,  Cypripedium  orchids  and  various  varieties  of  native 
California  annuals  were  treated  in  different  ways  with  various  concen- 
trations of  Gibberellic  acid.    All  groups  of  plants  and  seeds  responded 
to  treatment.    There  was  an  increase  in  stem  width  of  Carica  papaya, 
increase  in  length  of  the  scape  of  Cypripedium' orchids  and  an  increase 
in  germination  of  seeds  of  native  California  annuals  in  response  to 
treatment  with  Gibberellic  acid. 

[Complete.    Paper  presented  August  28,  1957  at  the  session 
on  "Growth  Regulators,  Gibberellin'^  S.  H.  Wittwer  presiding.] 
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72.  CHIU  (W.  F. )....... 1959 

A  PRELIMINARY  STUDY  ON  THE  PHYSIOLOGICAL  DIFFERENTIATION  OF 
FUSARIUM  FUJIKUROI  (SAW. )  WR. 

Nanking  Journal  %  pp.  305-321  (1939).  (in  English;  8  tables; 

one  figure;  2  plates;  in  USDA  Library,  Washington,  D,  C.) 

A  number  of  isolates  of  Fusarium  fGibberellal  f^iikuroi  (Saw.)  Wr.  were 
compared  for  pathogenicity  to  rice  by  planting  aseptically  germinated 
seedlings  in  inoculated  sterilized  soil  cultures  on  mixed  steamed  carrot 
and  maize  stems.    The  cultures  were  divisible  into  three  groups,  all 
causing  pallor  or  yellowing  of  the  plants,  while  one  also  induced  dwarf- 
ing, the  second  elongation,  and  the  third  no  effect  on  the  size  of  the 
host.    All  cultures  were  found  to  grow  well  on  natural  plant  media  (car- 
rot, potato,  sweet  potato,  and  radish  agar  slants,  maize,  and  Dolichos 
stems,  and  rice  straw),  and  could  not  be  satisfactorily  distinguished  on 
these  media.    There  was  some  difference  in  the  growth  rates  on  potato 
dextrose  agar,  the  dwarfing  type  developing  most  rapidly,  the  elongation 
type    R.A.M.,  XX,  p.  594    moderately  fast,  and  the  'normal'  type  most 
slowly. 

When  grown  on  Knop's  solution  or  a  modification  of  Richard's  liquid 
medium,  all  the  types  produced  a  toxin  which  resulted  in  yellowing, 
stunting  and  production  of  brown  lesions,  withering,  and  usually  death 
of  the  plants.    There  was  some  slight  correlation  between  the  intensity 
of  action  at  low  dilutions  and  degree  of  stunting  of  plants  in  infected 
soil,  but  the  toxicity  test  is  considered  unsuitable  as  a  means  of  dif- 
ferentiating the  three  main  types. 

[R.A.M.  22,,  451  (19^3);  complete  abstract.    In  the  abstract 
the  author's  name  is  misspelled  and  the  journal  date  is 
incorrect. ] 

73.  CIFERRI  (R.).  1943 

DISEASES  OF  RICE 

Istituto  botanico  dell'  universita,  Laboratorio  crittogamico, 
Pavia,  Atti,  Series  5,  1,  pp.  22-39  (1943).  (in  Italian; 

in  USDA  Library,  Washington,  D.  C.) 

Rice  diseases  are  considered  briefly,  first  those  caused  by  fungi  and 
bacteria,  then  those  due  to  ecological  causes,  and  finally  those  of 
genetic  origin.    Among  the  fungal  diseases  of  some  importance  in  Italy 
is  the  one  resembling  the  bakanae  disease  of  the  Orient.    The  work  of 
Baldacci,  Elisei  and  Chiapelli  on  this  condition  is  reviewed  briefly 
on  pp.  29-30. 

[Translation  by  A.  Barreto;  abstract  by  F.  H.  Stodola. 
See  also  R.A.M.  25,  251  (1946).] 
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74.     CIFERRI  (R.  )....... 195^ 

THE  USE  OF  ZINC  ETHYLENEBISTHIOCARBAMAIE  FOR  DRY  TREATMENT 

Notiziario  sulle  malattie  delle  piante,  1953,  21  (N.S.  6),  pp.  7-14 
(1954).  (In  Italian;  in  USDA  Library,  Washington,  D.  C.) 

The  following  is  taken  from  R.A.M.  3jt,  46  (1955),  and  is  the  only  part 
of  the  abstract  dealing  with  the  bakanae  disease: 

Samples  of  Maratello  rice  seed  with  26  per  cent,  infection  by  F. 
monili forme  [GibberelLa  fujikuroi:  5.1.  p.  457]  and  11  per  cento 
by  Piricularia  oryzae  [51.  p.  456]  were  sprayed  in  addition 
with  culture  inoculum  and  dusted  with  0„3  per  cent,  of  dithane 
dust  at  3  gm.  per  100  gm„  seed  or  with  the  same  quantity  of 
talc.    The  dithane -treated  seed  developed  on  an  agar  medium  7 
and  19  per  cent,  infection  by  G.  fu.iikuroi  and  £.  oryzae . 
respectively,  the  corresponding  figures  for  talc  being  91  and 
63  per  cent. 

750    CIFERRI  (0.)  and  BERTOSSI  (F.)..  .1957 

GIBBERELLIC  ACID  AND  THE  GROWTH  OF  SOME  MICROORGANISMS 

Bollettino  della  societa  italiana  di  biologia  sperimentale 
pp.  114-116  (1957).  (In  English;  in  USDA  Library, 

Washington,  D.  C.) 

Gibberellic  acid  had  no  effect  on  the  growth  of  various  molds. 

[C.A.  51,  16717  (1957);  complete] 

76.    CORBETTA  (G. )  1955 

PARASITIC  CHANGES  IN  RICE  AND  THEIR  EFFECTS  ON  STORAGE  AND 
INDUSTRIAL  PROCESSING 

II  Rfso  4  (No.  3),  pp.  12-15  (1955).  (In  Italian,  with 

English  summary;  8  figures;  in  USDA  Library,  Washington,  D.  C.) 

Brief  notes  are  given  on  the  symptoms  caused  on  the  spikelets  of  rice 
in  Italy  and  the  injury  produced  in  processed  rice  by  Helminthosporium 
oryzae  [Ophiobolus  miyabeanus:    R.A.M. ,  3jt,  p.  813] ,  Piricularia 
oryzae  [loc.  cit.],  Epicoccum  purpuras cens  [g8,  p.  487],  and  Fusarium 
moniliforme  [Gibberella  fuiikuroil  [34,  p.  46] .    A  black  discoloration 
of  parboiled  rice,  which  is  submitted  to  commercial  treatment  by  hot 
water  and  steam,  was  ascertained  to  be  due  to  infection  by  certain  of 
these  fungi  [unspecified]* 


[R.A.M.         923  (1956);  complete] 
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77.  CORBETTA  (G. )...... .1956 

A  PATHOGENIC  AGENT  OF  RICE:    FUSARIUM  MONILIFORME  SH. 

II  Rfso  5  (No.  9),  pp.  5-8  (1956).  (In  Italian,  with 

English  summary;  6  figures;  in  USDA  Library,  Washington,  D.  C.) 

The  writer  describes  the  symptoms  of  the  disease  caused  to  rice  by  the 
Fusarium  moniliforme  Sh. ,  known  in  Japan  under  the  denomination  of 
"Bakanae"o 

Being  the  disease  transmitted  exclusively  by  means  of  the  seeds,  the 
writer  suggests  as  only  means  to  prevent  and  fight  it,  the  selection  of 
the  resistant  varieties  and  the  disinfection  of  the  seeds . 

[Complete  summary  from  the  paper .    An  abstract  appears 
in  R.AoM.  26,  724  (1957)J 

78.  CRANE  (J.  C.)  1957 

THE  RESPONSE  OF  THE  ROYAL  APRICOT  TO  GIBBERELLIC  ACID 

Abstracts  of  Papers  Presented  Before  the  American  Society  for  Horti- 
cultural Science,  Fifty -Fourth  Annual  Meeting,  Stanford  University, 
Stanford,  California,    p.  48  (1957).  (in  English;  in  NU 

Library) 

100,  5OO  and  1000  ppm  of  gibberellic  acid  applied  at  the  beginning  of 
pit  hardening  stimulated  fruit  and  vegetative  growth. 

[Complete.    Paper  presented  August  28,  1957  at  the  session 
on  "Growth  Regulators,  Gibberellin",  S.  H.  Wittwer  presiding.] 

79.  CROSS  (B.  E.)...  1954 

GIBBERELLIC  ACID.     PART  I 

Journal  of  the  Chemical  Society  (London)  19*54.  pp.  4670-4676. 
(In  English;  in  USDA  Library,  Washington,  D.  C.) 

Gibberellic  acid,  C3.9H22O6,  a  plant -growth  promoting  metabolite  of 
Gibberella  fu.iikuroi  (Curtis  and  Cross,  Chem.  and  Ind. .  1954.  1066 ) . 
has  been  shown  to  be  a  tetracyclic  dihydroxy-lactonic  acid.    Four  prod- 
ucts have  been  isolated  from  its  acid  hydrolysis,  one  of  them  identical 
with  gibberic  acid  and  another  with  gibberellin  B  (Yabuta  et  al_. ,  J_. 
Agric .  Chem.  Soc,  Japan.  1941,  12,  894).    The  formulae  of  these  two 
products  have  been  corrected  to  C1eH2o03.    Some  oxidations  of  gibberic 
acid  are  described. 


[Complete  summary  from  the  paper] 
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80.  CROSS  (Bo  E.),  GROVE  (J.  F.),  MacMILLAN  (J.),  and  MULHOLLAND 

(T  oFiCo  )ii  o  ii  ■  I 1956 

GIBBERELLIC  ACID,  PART  IV.    THE  STRUCTURES  OF  GIBBERIC  AND  ALLO- 
GIBBERIC  ACIDS  AND  POSSIBLE  STRUCTURES  FOR  GIBBERELLIC  ACID 

Chemistry  &  Industry  (London)  1956.  pp.  95^-955.  (in  English; 

in  USDA  Library,  Washington,  D.  C.) 

Structures  are  proposed  for  gibberic  aci,d  (I)  and  allogibberic  acid  (II ), 
and  a  tentative  structure  is  proposed  for  gibberellic  acid  (III).  Oxi- 
dation of  I  with  alk.  permanganate  gives  dehydrogibberic  acid  (IV),  m. 
219-21°^moX..260,  269,  290,  300,  log  €^.15,  ^.09,  3-50,  3.kK.  Hydro- 
genation  of  IV  yield  I,  and  decarboxylation  yield  gibberone  (V),  m. 
128-9°;  A.21+9,  259,  269,  290,  302,  log€^o01,  4.13,  4.07,  3.62,  3.62, 
infrared  absorption  in  CC14  at  17^5  cm.-1    Chromic  oxide  oxidation  of  V 
yields  an  indanonecarboxvlic  acid  (VI),  m.  156-7°,  A  25O,  2^4,  293",  300, 
log  €  4.10,  4.18,  3.55,  3-5^,  infrared  absorption  in  dioxane  1744,  1738, 
and  1717  cm.~i    Dehydrogenation  of  Me  gibberdionate  yields  (+)-Me  1,7- 
dimethylfluorene-9-carboxylate,  m.  121-2°.    Ozonolysis  of  II  yields  HCH0 
and  a  5-ring  a-ketol  (VII),  m.  258-6O0  (decompn.),  equiv.  278,  infrared 
absorption  in  dioxane  1751  and  1734  cm.-1    Oxidation  of  VII  with  sodium 
bismuthate  yields  a  dicarboxylic  acid  (VIII),  m.  217-19°;  di-Me  ester 
(IX),  m0  205-7°.    Infrared  absorption  of  IX  in  CHC13  1739  and  1712  cm.'1 
VIII  forms  a  6-ring  anhydride  (X),  m.  285-7°  (decompn.),  infrared  ab- 
sorption in  dioxane  1813,  1764  and  I726  cm."1    Se  dehydrogenation  of 
VIII  gives  7-hydroxy-l-methylfluorene,  m.  166-8°.    Me.  tetrahydrogib- 
berellate  (XI),  m.  270.5-2°,  is  oxidized  to  a  ketone,  G2oE260e,  m°  I6O.5- 
62. 5°,  with  Cr03 -pyridine,,    Ozonolysis  of  III  Me  ester  shows  a  terminal 
methylene  group.    Opening  the  lactone  ring  of  III  gives  an  amorphous 
dicarboxylic  acid,  C19H24O7  (XII);  di-Me  ester  (XIII),  m.  95-100°.  XII 
and  XIII  are  rapidly  oxidized  by  periodate. 

[C.A.  51,  8113-8114  (1957);  complete] 

81.  CROSS  (B.  E.),  GROVE  (j.  F»),  MacMILLAN  (J.),  and  MULHOLLAND 

(T.P.C. )  1957 

CHEMISTRY  OF  THE  GIBBERELLINS 

Abstracts  of  Papers,  132nd  Meeting  of  the  American  Chemical  Society, 
New  York,  N.  Y.,  September  8-13,  1957,  P-  55C  (1957).  (in 
English;  in  NU  Library) 

The  gibberellins,  a  group  of  closely  related  metabolic  products  of  the 
fungus,  Gibberella  f  u.i  ikuroi .  possess  remarkable  plant  growth -promoting 
properties.    Gibberellic  acid  is  the  most  readily  accessible  of  the  gib- 
berellins and  the  paper  describes  recent  progresss  in  the  elucidation 
of  the  structure  of  gibberellic  acid.    Evidence  is  presented  which  es- 
tablishes the  structure  of  the  acid  hydrolysis  products,  allogibberic 
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acid  and  gibberic  acid,  and  allows  the  deduction  of  possible  structures 
for  gibberellic  acid„    The  relationship  of  gibberellic  acid  to  gib- 
berellins  Ax  and  A2  is  discussed. 

[Complete.    The  talk  was  given  September  10,  1957  by 
Dr.  MacMillan  at  the  Symposium  on  "Chemistry  and 
Physiological  Actions  of  Gibberellins"  (F.  H.  Stodola 
presiding),  sponsored  by  the  Division  of  Biological 
Chemistry  and  the  Division  of  Food  and  Agricultural 
Chemistry. ] 

82.  CURRY  (G.  M.)  and  WASSINK  (E.  C.)  1956 

PHOTOPERIODIC  AND  FORMATIVE  EFFECTS  OF  VARIOUS  WAVELENGTH  REGIONS 
IN  HYOSCYAMUS  NIGER  AS  INFLUENCED  BY  GIBBERELLIC  ACID 

Mededelingen  van  de  Landbouwhogeschool  te  Wageningen  ^  (No.  Ik), 
pp.  1-8  (1956).  (In  English;  6  plates;  3  tables;  in  USDA 

Library,  Washington,  D.  C.) 

When  grown  in  narrowly  defined  spectral  regions  under  long  day  condi- 
tions, Hvoscvamus  niger  (annual  strain)  flowers  in  blue  and  infra-red 
+  red  radiation,  whereas  neither  stem  elongation  nor  flower  bud  for- 
mation occur  in  green  and  red  light.    With  the  addition  of  gibberellic 
acid  to  these  treatments,  the  rate  of  the  flowering  process  is  in- 
creased somewhat  in  the  blue  and  infra-red  +  red,  and  stem  elongation 
and  flower  bud  formation  occur  in  the  green  and  red.    Under  short-day 
conditions  in  daylight  plants  which  would  normally  remain  vegetative 
responded  in  a  similar  manner.    Stem  elongation  and  flower  bud  forma- 
tion were  always  found  closely  associated.    Results  are  collected  in 
Tables  I  to  III  and  shown  on  Plates  1  to  J. 

[Complete  summary  from  the  paper] 

83.  CURTIS  (P.  Jo)  and  CROSS  (B.  E.)  ...195^ 

GIBBERELLIC  ACID.    A  NEW  METABOLITE  FROM  THE  CULTURE  FILTRATES 
OF  GIBBERELLA  FUJIKUROI 

Chemistry  &  Industry  (London)  1954.  p.  1066.  (in  English; 

one  table;  in  USDA  Library,  Washington,  D.  C.) 

Gibberella  fu.iikuroi  (Saw)  Wr.,  the  causative  organism  of  Bakanae  dis- 
ease in  rice,  was  found  by  Yabuta  and  Hayashi1  to  produce  a  substance 
which  they  originally  named  gibberellin  B  but  subsequently  called  gib- 
berellin  A2.    This  substance  produced  in  rice  an  elongation  of  the 
shoots  characteristic  of  the  Bakanae  disease.     In  attempting  to  iso- 
late gibberellin  A  from  culture  filtrates  of  this  fungus  we  have  in- 
stead isolated  another  compound  with  similar  biological  properties. 
We  propose  to  call  this  compound  gibberellic  acid„ 


GPO  -S  I  362  1-1  3 


c 

Abstract 


83 


Gibberellic  acid  has  been  produced  in  still  and  in  stirred  culture  using 
Raulin  Thorn  medium  containing  sucrose  as  the  carbon  source.    For  still 
culture  this  medium  was  dispensed  in  one -litre  portions  in  earthenware 
vessels  and  the  cultures  incubated  for  about,  ten  days  at  25°,  Incubation 
of  stirred  cultures  lasted  twelve  days  at  25°.    The  culture  filtrate,  of 
pH  4  or  less  (adjusted  with  N-hydrochloric  acid  if  necessary),  was  ex- 
tracted with  10  g./l.  of  B.DoH.  activated  charcoal.    The  air  dried  char- 
coal (containing  20  to  30$  moisture)  was  continuously  eluted  with  acetone, 
and  the  eluate  evaporated  under  reduced  pressure  to  give  an  aqueous  con- 
centrate which  was  extracted  twice  with  at  least  an  equal  volume  of  ethyl 
acetate.    The  combined  ethyl  acetate  solutions  were  extracted  twice  with 
25$  of  their  volume  of  phosphate  buffer  pH  6.3  (136  g.  KH2P04  and  24  g. 
KOH  in  1  1.  of  water).    The  buffer  extracts  were  combined,  adjusted  to 
pH  3.8,  and  extracted  twice  with  an  equal  volume  of  ethyl  acetate «  On 
concentrating  these  extracts,  crude  gibberellic  acid  crystallized  in 
yields  of  up  to  180  mg./l.  of  culture  filtrate.    The  crude  acid  was  puri- 
fied by  adding  an  equal  volume  of  light  petroleum  (b.pe  60-80°)  to  a  solu- 
tion in  boiling  ethyl  acetate.    Repetition  of  this  process  gave,  pure 
gibberellic  acid  as  jagged  lathes  decomposing  at  233-235°,  +82° 
(c_,  2.12  in  ethanol)  (Found:    C,  65.9,  65.85;  H,  6.6,  6.55.    Eq.  wt., 
335,  342.    C19H220Q  requires  C,  65.9;  H,  6.k$>.    Eq.  wt.  (monobasic)  346). 
The  molecular  weight  has  been  confirmed  by  the  X-ray  method.    The  unit 
cell  was  tetragonal  and  had  &  =  b  =  10.905,  c.  =  28.74  A.    The  density  was 


Gibberellic  acid  gives  a  methyl  ester,  m.p.  207-209°  (Found:    C,  66.65; 
H,  6.85;  OMe,  8.5.    C20H24O6  requires  C,  66.65;  H,  6.7,  OMe,  8.6$),  with 
either  diazomethane  or  methyl  iodide  and  potassium  carbonate  in  acetone. 
The  p-bromophenacyl  ester  has  m.p.  218-219°  (Found:    C,  57*65;  H,  5.0; 
Br,  14.35.    G27H270TBr,H20  requires  G,  57.75;  H,  5.2;  Br,  14.2$). 
Acetylgibberellic  acid,  m.p.  233-234°  (dec.)  (Found:    C,  65. 1;  H,  6.35* 
G2iH2407  requires  0,  64.9;  H,  6. 2 prepared  with  acetic  anhydride  in 
pyridine  at  room  temperature,  yields  a  methyl  ester,  m.p.  180-181° 
(Found:    C,  65.3;  H,  6.7;  C22H26°7  requires  C,  65.65,  H,  6.5$),  also  ob- 
tained by  acetylating  methyl  gibberellate. 

The  chemistry  of  gibberellic  acid  shows  some  similarity  to  that  of  gib- 
berellin  A  for  which  the  formula  C22H26OT  has  been  proposed.2  However, 
the  two  compounds  differ  in  many  respects  (Table  I). 


Table  I 


Gibberellic  Acid 


Gibberellin  A 


Melting  point 


233-235°  (vigor- 
ous gas  evolu- 


242-244°  (dec- 
omp. ) 


Optical  Rotation 


[a]D  +  36°  (c, 


O.5I  in  meth- 
anol) 


4.29  in  meth- 
anol) 
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Gibberellic  Acid 


Gibberellin  A 


p_-Bromophenacyl 


Monomethyl  ester  . . 


m.p.  218-219°  .. 


m.p.  207-209° 


ester 


Hydrolysis  with  boil 
ing  mineral  acid 


1  mole  carbon  di 
oxide  evolved 


No  carbon  dioxide 
evolved o 


Comparison  by  infra-red  spectra  and  X-ray  powder  photographs  of  gib- 
berellic acid  with  a  specimen  of  gibberellin  A,  kindly  supplied  by 
Prof.  Sumiki,  has  shown  quite  clearly  that  the  two  compounds  are  not 
identical. 

The  authors  are  indebted  to  Dr.  D.  R.  Holmes,  I.C.I.  Plastics  Division, 
for  the  determination  of  the  X-ray  molecular  weight,  Dr.  L.  A.  Duncanson 
for  determining  the  infra-red  spectra  and  Dr.  P.  W.  Brian  and  Mr.  J.  F. 
Grove  for  helpful  suggestions  and  criticism. 
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[Complete  paper] 

CURTIS  (P.  J.)  0I956 

APPARATUS  FOR  ELUTION  FROM  CHARCOAL  WITH  ORGANIC  SOLVENTS 

Chemistry  &  Industry  (London)  19^6.  pp.  1138-H39o  (In  English; 
2  figures;  in  USDA  Library,  Washington,  D.  C.) 

A  modification  of  a  "universal  extractor"  and  a  falling-film  app.  are 
described  and  their  use  for  eluting  gibberellic  acid  from  activated 
charcoal  is  discussed.    Both  are  successful,  but  the  falling-film  app. 
is  preferred  for  a  no.  of  stated  reasons. 

[C„A.  51,  5U7O  (1957);  complete] 

CURTIS  (R.  W.) 00... C.1957 

SURVEY  OF  FUNGI  AND  ACTINOMYCETES  FOR  COMPOUNDS  POSSESSING 
GIBBERELLINLIKE  ACTIVITY 


Received  July  5,  195^ 


Science  12*5.  p.  6k6  (1957).  (In  English;  one  table;  in 

USDA  Library,  Washington,  D.  C.) 
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Fungi  were  cultivated  in  corn  steep-cerelose  medium  for  7  days.  The 
culture  filtrate,  adjusted  to  pH  5.O,  was  tested  for  gibberellin 
activity  on  corn  seedlings-    Actinomycetes  were  grown  on  bac to -peptone, 
glucose,  molasses  medium  and  the  culture  filtrates  were  tested  for 
activity  in  a  similar  manner.    The  culture  filtrate  from  Gibberella 
fu.iikuroi  caused  50-75$  increase  in  seedling  height  over  control  growth. 
Of  1000  other  fungus  and  500  actinomycete  culture  filtrates  tested, 
none  stimulated  growth „ 

[C.Ao  51,  9782  (1957);  complete] 
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DAVIS  (D.),  DEAK  (J.),  and  ROTHROCK  (j.  W. )  1957 

THE  EFFECT  OF  GIBBERELLINS  ON  VEGETATIVE  GROWTH  AND  FLOWERING 
HABIT  OF  GERANIUM 

New  York  State  Flower  Growers  Bulletin  142,  pp.  3,  5  (1957). 
(in  English;  2  tables;  one  figure;  in  USDA  Library,  Washington, 
D.  C.) 

Gibberellins  have  modified  a  number  of  growth  responses  in  plants,  such 
as  reversal  of  physiological  (Barton,  1956)  and  genetic  (Phinney,  1956) 
dwarfism,  alteration  of  the  low  temperature  and  long  day  requirement  in 
biennials  (Lang,  1956,  Wittwer,  1957)  and  acceleration  of  the  growth 
cycle  (Wittwer,  1957). 

This  investigation  demonstrated  the  first  known  instance  of  an  increase 
in  flower  size  induced  by  a  plant  growth  regulating  substance.  Initial 
greenhouse  experiments  established  the  dosage -response  relation  on 
vegetative  growth  in  Pelargonium  hortorum  var.    Olympic  Red  (Table  I). 
Foliage  application  of  gibberellic  acid  produced  internodal  elongation, 
petiole  elongation  and  an  increase  in  leaf  size.    Slight  chlorosis  and 
loss  of  red  zonal  coloration  on  the  foliage  was  noted  approximately  ten 
days  after  treatment.    Six  to  eight  weeks  after  treatment,  leaf  color 
was  restored  to  its  original  condition.    The  100  ppm  concentration 
caused  excessive  legginess  and  abnormal  leaf  size  and  shape.    At  10  ppm, 
the  plants  were  initially  leggy;  but  within  six  to  eight  weeks  after 
treatment,  they  were  of  good  conformation.    Wittwer  (1957)  has  reported 
that  in  certain  crops  the  ratio  of  root  to  shoot  growth  was  decreased 
with  gibberellins.    The  data  in  Table  I  indicate  the  root  to  shoot  weight 
ratio  is  not  decreased  in  geraniums  treated  with  gibberellic  acid.  An 
experiment  with  the  White  Wonder  variety  of  £.  hortorum  likewise  indi- 
cated that  root  to  shoot  weight  ratio  was  not  decreased  ten  weeks  after 
treatment  with  a  10  ppm  foliage  spray. 

TABLE  I —The  Effect  of  One  Foliage  Application  of  Gib- 
berellic Acid  on  Ve.ee tative  Growth  of  hortorum 
(var.  Olympic  Red) 


Concentration— 
ppm 

Height 
cm 

Root  Weight- 
Shoot  Weight- 
Ratio 

No.  of  Breaks 
per  plant 

Control 

28 

0.13 

3 

1 

30 

0.18 

3 

10 

39 

0.16 

3 

100 

kh 

0.13 

3 

S.  Plants  grown  at  58 °F  night  temperatures. 

k  Measurements  made  five  months  after  treatment.    Four  replicates 
were  used  per  treatment.    Root  to  shoot  weight  ratio  based  on 
fresh  weight. 
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The  potassium  salt  of  gibberellic  acid  (10  ppm)  applied  either  to  the 
foliage  or  flower  bud  of  Olmpic  Red  and  White  Wonder  varieties  of  £. 
hortorum,  just  prior  to  the  appearance  of  color  in  the  flower  bud, 
induced  an  increase  in  the  size  of  the  inflorescence  (Table  II,  Fig.  l). 

TABLE  II— The  Effect  of  One  10  ppm.  Foliage  Applica- 
tion of  Potassium  Gibberellate  on  the  Inflorescence 
in  P.  hortorum  var .  Olympic  Red  and  White  Wonder . 


Parts  of  Inflorescence- 

Olympic  Red 
Control  Treated 

White 
Control 

Wonder 
Treated 

Pedicel  length  (cm) 

h.2 

2.5 

4.2 

Petal  width  (cm) 

1.2 

1.8 

1.0 

1.6 

Inflorescence  Dia.  (cm) 

8.3 

11.9 

6.8 

11.1 

—  Plants  grown  at  58 °F  night  temperatures. 
Measurements  made  23  days  after  treatment. 


The  observed  increase  in  size  of  the  inflorescence  is  apparently  due  to 
a  number  of  factors.    There  is  an  elongation  of  the  pedicels  in  the 
umble;  second,  the  petals  are  enlarged;  and,  third,  preliminary  evidence 
indicates  that  potassium  gibberellate  reduces  the  number  of  aborted 
flowers.    The  observations  on  flower  habit  were  made  in  three  separate 
experiments.    At  least  five  replicates  were  used  in  each  experiment. 

Although  the  flower  buds  begin  opening  at  approximately  the  same  time 
in  the  control  and  treated  plants,  the  individual  flowers  in  the  in- 
florescence expand  more  rapidly  in  the  untreated  plants.    The  petals  of 
the  control  plants  begin  to  fade  by  the  time  the  petals  on  the  treated 
plants  are  fully  expanded.    However,  the  size  of  the  inflorescence  on 
the  treated  plants  is  approximately  the  same  as  the  control  plants  when 
the  petals  on  the  control  plants  begin  to  fade.    Thus,  the  inflorescence 
on  the  plants  treated  with  potassium  gibberellate  is  not  only  larger 
but    alo  persists  ten  days  longer  than  the  controls.     In  other  flori- 
cultural  crops  where  the  inflorescence  is  an  umbel,  corymb  or  raceme, 
potassium  gibberellate  might  be  expected  to  enlarge  the  inflorescence 
merely  by  elongation  of  the  pedicel. 

BIBLIOGRAPHY 

Barton,  Lela  V.,  (1956),  Contrib.  Boyce  Thompson  Institute,  18:311-318 
Lang,  A.,  (1956),  Plant  Physiol.  Supplement,  ^1,  XXXV. 
Phinney,  B.  P.,   (1956),  Proc.  Nat.  Acad.  Sci.,  U.S.  42:185-189 

Wittwer,  S.  H,,  Bukovac,  M.  J, ,   (1957),  Mich.  State  Agric.  Exp.  Sta. 
Quart  Bull.  22:1-28 

[Complete  article] 
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DAVIS  (D.)  and  HALMOS  ($.)..  1957 

THE  EFFECT  OF  GIBBERELLIN  ON  PLANT  DISEASE 

The  Plant  Disease  Reporter  kl,  pp.  890-891  (1957).  (in 
English;  one  table;  in  USDA  Library,  Washington,  D.  C.) 

The  data  presented  demonstrate  that  susceptibility  of.  tomato  to  early 
blight  (Alternaria  solani)  was  not  affected  by  potassium  gibberellate, 
whether  treatment  was  applied  5  days  prior  to  or  at  the  time  of  inocu- 
lation.   The  response  to  late  blight  (Phytophthora  infestans )  was  more 
variable,  but  there  was  no  appreciable  change  in  susceptibility.  The 
variable  response  of  gibberellin-treated  bean  plants  to  rust  infection 
was  explained  by  the  modifying  influence  of  various  environmental  fac- 
tors on  the  growth  response  of  plants  to  gibberellin  treatment.  Light, 
temperature,  stage  of  plant  development  may  indirectly  alter  the  effect 
of  gibberellin  on  plant  growth.    Accordingly,  in  evaluating  alterations 
in  disease  susceptibility  caused  by  gibberellin,  it  is  necessary  to  con- 
sider the  particular  environmental  conditions  prior  to  treatment,  at  the 
time  of  treatment,  and  during  the  remaining  growth  period. 

[Abstract  by  F.  H.  Stodola] 

DE  HAAN  (J.  T.  )  c1937 

STUDIES  ON  THE  OCCURRENCE  OF  SEEDLING  FUSARIOSIS  IN  BARLEY,  OATS, 
MAIZE,  AND  RICE 

Phytopathologische  Zeitschrift  10,  pp.  235-3O5  (1937)-  (in 
German;  28  graphs;  in  USDA  Library,  Washington,  D.  C.) 

A  comprehensive,  fully  tabulated  account  is  given  of  the  writer's  inves- 
tigations at  the  Federal  Technical  College,  Zurich,  on  the  influence  of 
temperature  on  the  seedling  blight  of  barley,  oats,  maize,  and  rice 
caused  by  Fusarium  herb arum  [F.  avenaceum]  (Doyer's  strain),  F.  culmorum 
(Wickens's  strain),  and  F.  moniliforme  [Gibberella  moniliformis  1  (Bolle's 
strain).    The  work  fell  into  three  parts  and  involved  studies  on  the 
effect  of  temperature  on  (a)  the  growth  of  the  fungi,  (b)  the  develop- 
ment of  the  hosts,  and  (c.)  the  degree  of  infection  [R.A.M. ,  xii,  p.  ^6h; 
xv,  p.  788,  et  passim] . 

In  a  modified  Richards 's  solution  F.  avenaceum  withstood  the  lowest 
temperature,  mycelial  growth  being  perceptible  even  at  3°  C.,  while  the 
corresponding  minima  for  F.  culmorum  and  G.  moniliformis  were  9°  and  6°, 
respectively.    The  optimum  temperatures  for  F.  culmorum  and  G.  monili- 
formis were  27°  and  27°  to  30*,  respectively;  F.  avenaceum  reacted  less 
sharply  and  grew  equally  well  throughout  the  range  from  18°  to  27°.  The 
maximum  for  F.  avenaceum  was  33°  and  for  the  other  two  species  36°. 
On  a  solid  (malt  agar)  medium  the  temperature  relationships  of  the  three 
pathogens  were  similar  to  the  foregoing. 
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The  optimum  temperature  for  the  germination  of  Klettgau  barley  was  between 
12°  and  18°,  for  Argovia  barley  9°  to  15°,  for  Brune  de  Mont  Calme  oats 
15. 2°,  for  Goldkorn  oats  3°  to  9°,  for  Golden  Bantam  maize  21°,  for  Rhine 
Valley  maize  I5.50  to  27. 5°,  for  Si  Landjah  rice  30°,  and  for  Pasir  Nangka 
rice  33°  to  36°.    The  optimum  soil  temperatures  for  barley,  oats,  maize 
[ibid.,  ii,  p.  537]>  and  rice  growth  were  found  to  be  21°,  24°  to  28°, 
30°,  and  31°  to  360,  respectively. 

Stunting  of  barley  by  F.  culmorum  occurs  chiefly  at  the  higher  tempera- 
ture ranges  which  conduce  to  the  prevalence  and  virulence  of  this  species; 
seedling  development  is  also  apt  to  be  more  or  less  adversely  affected. 
G.  moniliformis .  on  the  other  hand,  tends  to  increase  the  longitudinal 
growth  both  of  barley  and  rice,  especially  Si  Landjah  [ibid.,  xi,  p.  332]. 
F.  avenaceum  and  F.  culmorum  both  stimulated  the  development  of  oats,  the 
former  at  soil  temperatures  up  to  23°  and  the  latter  between  7*  and  26*, 
while  Brune  de  Mont  Calme  responded  similarly  to  infection  by  G.  monili- 
formis .    Stunting  of  maize  followed  severe  infection  by  F.  avenaceum.  and 
F.  culmorum  produced  similar  effects,  even  in  the  absence  of  noticeable 
pathogenic  symptoms.    G»  moniliformis .  on  the  other  hand,  conduced  to 
vigorous  growth  in  Rhine  Valley  maize  throughout  practically  the  entire 
temperature  range  of  the  experiments.    The  development  of  rice  was  not  in- 
fluenced by  F.  culmorum  or  F.  avenaceum  under  the  conditions  of  the  tests. 

[R.A.M.  16,  8O5-8O6  (1937);  complete] 

del  PRADO  (F.  A.)  1955 

THREE  NEW  RICE  DISEASES  IN  SURINAME 

Bulletin  of  the  Dutch  Guiana  Agricultural  Experiment  Station 
(Surinaam.  Landbouw-proefstation)  2.,  pp.  222-223  (1955).  (In 
Dutch,  with  English  summary;  in  USDA  Library,  Washington,  D.  Co) 

The  summary  is  as  follows: 

To  the  list  of  rice  diseases  found  in  Suriname,  published  in 
D.S.Lo  1,  1953,  pag.  259-263,  the  following  three  diseases 
can  now  be  added:     (l)  sheath  rot  caused  by  Corticium  solani. 
(2)  leaf  smut  caused  by  Entyloma  oryzae .   (3)  footrot  and 
bakanae  disease    caused  by  Gibberella  f uj ikuroi . 

The  following  is  a  translation  of  part  3  by  Dr.  J.  Lodder,  Delft, 
Netherlands: 

Foot  rot  and  "bakanae"  disease  of  rice  were  observed  in  the 
"Prins  Bernhard"  polder  in  July  195^.    With  this  disease, 
which  is  caused  by  the  fungus  Gibberella  fu,i ikuroi .  rotting 
phenomena  appear  by  which  it  becomes  easy  to  pull  the  stem 
out  of  the  tuft  (hassock).    One  can  observe  a  white-pink  mass 
of  mold  on  the  outside  of  the  stem,  which  grows  upwards  when 
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the  plants  are  dead.    When  the  plants  grow  on  in  spite  of  the 
disease,  the  seeds  may  be  affected  later  on. 

In  some  cases  this  disease  inhibits  the  growth,  in  other  cases 
it  accelerates  the  growth  of  stems  and  roots  ("bakanae" 
phenomenon),  or  sometimes  it  only  causes  death. 

This  depends,  however,  on  the  physiological  races  of  this  fun- 
gus.   Since  this  disease  is  transmitted  mainly  by  the  seeds, 
the  advice  may  be  given  to  disinfect  with  a  mercury  preparation, 
e.g.,  Ceres an  0.2$  (wet)„    In  some  countries  preference  is 
given  to  the  older  method  of  disinfecting  with  1$  formaldehyde 
for  one  hour. 

[An  abstract  appears  in  R.A.M.  3k,  7^8  (1955).] 

90,  DEUEL  (H. )....... 1954 

ON  DISTURBANCES  OF  THE  TRACE  ELEMENT  ECONOMY  OF  PLANTS  BY  WILT 
TOXINS  (DISCUSSION  OF  THE  LITERATURE) 

Phytopathologische  Zeitschrift  21,  pp.  337-3^8  (1954) .  (In 
German;  in  USDA  Library,  Washington,  D.  C.) 

The  biological  effects  of  chelate -formers  and  metal  chelates  on  the  vital 
processes  of  plant  cells  are  discussed  in  the  light  of  79  contributions 
to  the  literature.    Certain  wilt  toxins,  e.g.,  lycomarasmin  and  fusarinic 
acid,  secreted  by  Fusarium  [bulbigenum  var.j  lvcopersici  [R.A.M. ,  p. 
270;  23.;  P«  ^53,  and  next  abstract],  would  appear  from  their  molecular 
structure  and  the  evidence  contained  in  a  series  of  physico-chemical  and 
biological  studies  to  injure  their  hosts  through  the  formation  of  metal 
chelates  [cf.  21,  p.  122]. 

[R.A.M.         112  (1955);  complete] 

91.  DIMOND  (A.  E.)  and  CORDEN  (M.  E. )  1957 

REDUCTION  AND  PROMOTION  OF  THE  FUSARIUM  WILT  OF  TOMATO  BY 
GIBBERELLIC  ACID 

Phytopathology         p.  519  (1957).  (in  English;  abstract  of 

the  paper  presented  August  28,  1957  at  the  session  on  "Seed  and 
Soil  Treatments  and  Fungicides"  (C.  E.  Horner  presiding),  Forty- 
ninth  Annual  Meeting  of  the  American  Phytopathological  Society, 
Stanford  University,  Stanford,  California.     In  USDA  Library, 
Washington,  D»  C.) 

Gibberellic  acid  (GA)  accelerated  the  growth  of  tomato  plants  for  2  weeks 
after  application,  but  untreated  plants  eventually  became  as  tall  as 
treated  ones.    Treatments  did  not  affect  root  development.    One  month 
after  tomato  plants  were  inoculated  with  Fusarium  oxvsporum  f .  lyco- 
•persici.  Fusarium  wilt  symptoms  in  plants  sprayed  with  5  ppm  GA  at,  or 
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1-2  weeks  prior  to,  inoculation  were  less  severe  than  symptoms  in  un- 
sprayed  plants,  whereas  those  in  plants  sprayed  with  10  or  20  ppm  were 
more  severe.    Thus  GA,  after  its  growth  effect  has  disappeared,  continues 
to  affect  resistance  of  tomato  to  Fusarium  wilt.    In  both  cases,  however, 
the  effect  on  disease  development  was  greatest  when  GA  was  applied  on  the 
day  of  inoculation  and  least  when  applied  2  weeks  before  inoculation. 
Also,  its  effect  on  disease  severity  contrasts  sharply  with  that  of  auxin- 
like growth  regulants,  which  increase  wilt  resistance  of  tomatoes  as  con- 
centration increases.    GA  had  no  effect  on  growth  of  Fusarium  in  culture 
in  the  range  from  1  to  20  ppm. 

[Complete] 

92.  D0N0H0  (C.  W. )  and  WALKER  (D.  R„ ) . .  1957 

EFFECT  OF  GIBBERELLIC  ACID  ON  BREAKING  OF  REST  PERIOD  IN  ELBERTA 
PEACH 

Science  126.  pp.  II78-II79  (1957).  (in  English;  2  tables;  in 

USDA  Library,  Washington,  D.  C.) 

Two  year  old  Elberta  peach  trees  which  had  dropped  their  leaves  in  the 
fall  and  had  been  exposed  to  temperatures  below  45°  F.  for  a  maximum 
of  164  hours  were  transplanted  to  large  cans  in  a  storage  room  at  65°  F. 
Lights  were  kept  on  from  8  A.M.  to  5  P.M.  daily.    On  February  23,  1957, 
95  days  after  the  trees  had  been  placed  in  storage,  14  trees  were  placed 
in  the  greenhouse  for  treatment  with  gibberellin.    Two  treatments 
(Feb.  23  and  March  8)  at  1000  and  4000  ppm  induced  rapid  growth  by 
March  29.    Trees  that  had  received  200  and  500  ppm  were  growing  some, 
but  trees  sprayed  with  solutions  having  lower  than  200  ppm  were  still 
dormant . 

Germination  of  peach  seeds  was  hastened  considerably  by  soaking  the  seeds 
in  gibberellin  solutions  (100  and  200  ppm)  after  35  days  of  stratification. 

[Abstract  by  F.  H.  Stodola] 

93.  DURE  (L.  S.)  and  JENSEN  (W.  A.)  1957 

THE  INFLUENCE  OF  GIBBERELLIC  ACID  AND  IND0LEACETIC  ACID  ON  COTTON 
EMBRYOS  CULTURED  IN  VITRO 

Plant  Physiology  22  (Supplement),  p.  XXXIII  (1957).  (In 
English;  in  USDA  Library,  Washington,  D.  C.) 

Cotton  embryos  (Gossypium  hirsutum)  of  two  ages  (fresh  weights  37  an^  64 
mg.)  were  cultured  for  10  days  in  media  containing  10-5  M  indoleacetic 
acid  (IAA)  or  10-5  M  gibberellic  acid  (GA)  or  both  (IAA/GA)„  Controls 
consisted  of  embryos  analyzed  before  culturing  (initial  control)  or 
embryos  grown  in  media  without  the  growth  substance  (cultured  control). 
Fresh  and  dry  weight,  total  carbohydrate  and  total  nitrogen  were 
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determined  as  was  cell  number  of  the  cotyledons  and  axes.    Starch  and 
aleurone  deposits  were  studied  microscopically. 

The  37  nig  embryos  did  not  undergo  cell  division  or  elongation  under  any 
treatment  although  the  cells  of  the  cotyledon  expanded  accompanied  by 
large  water  uptake.    These  responses  were  intensified  by  the  GA  and 
IAA./GA.    Sucrose  was  taken  up  and  stored  as  starch  while  little  nitrogen 
was  taken  up. 

The  6k  mg  cultured  controls  underwent  cell  division  and  elongation  in 
the  axis.    Protein  and  cell  wall  synthesis  occurred.     In  IAA  treated 
embryos  growth  was  inhibited  but  starch  deposits  increased.     In  the  GA 
treated  embryos  there  was  rapid  cell  division  and  elongation.  Here 
carbohydrate  and  nitrogen  decreased  per  embryo  and  per  cell.     In  the 
IAA/GA  treated  embryos  the  cells  of  the  cotyledons  expanded  and  axis 
growth  was  abnormal,  resulting  in  a  short  malformed  root.    The  only  syn- 
ergistic effect  found  in  the  IAA/GA  culture  was  in  water  uptake. 

[Abstract  of  the  paper  presented  August  28,  1957  at  the 
"Gibberellin"  session  (B.  0.  Phinney  presiding)  sponsored 
jointly  by  the  American  Society  of  Plant  Physiologists 
and  the  Physiological  Section  of  the  Botanical  Society  of 
America,  Stanford  University,  Stanford,  California] 

DURE  (L.  S.)  and  JENSEN  (W.  A. )...... .1957 

INFLUENCE  OF  GIBBERELLIC  ACID  AND  INDOLEACETIC  ACID  ON  COTTON 
EMBRYOS  CULTURED  IN  VITRO 

Botanical  Gazette  118,  pp.  25^-261(1957).  (in  English;  in 

USDA  Library,  Washington,  D.  C.) 

Embryos  weighing  about  6k  mg.,  fresh  wt.,  were  capable  of  cell  division 
and  elongation  in  culture.     If  growth  was  inhibited  by  indoleacetic  acid 
(l)  sucrose  was  taken  up  and  stored  as  starch,  increasing  the  dry  wt. 
If  rapid  cell  division  occurred,  as  in  controls  and  as  with  gibberellic 
acid  (ll)  no  starch  formed  and  there  was  less  dry  wt.,  presumably  as  a 
result  of  expenditure  of  energy.     Carbohydrate  was  so  low  in  II  culture 
that  diln.  of  cell  wall  material  may  have  occurred  and  a  diln.  of  proto- 
plasm occurred  as  a  result  of  apparent  inhibition  by  II  of  nitrate  up- 
take or  protein  synthesis.    Embryos  grown  without  II  gave  evidence  of 
protein  synthesis.    Younger  embryos  of  about  37  mg.  had  no  capacity  for 
cell  division  or  elongation  and  these  could  not  be  induced  by  I  or  II. 
Elongation  of  cotyledon  cells  and  water  uptake  were  intensified  by  II 
and  by  both  I  and  II.     The  only  synergistic  effect  of  I  and  II  was  in 
water  uptake. 


[C.A.  51,  167^9  (1957);  complete] 
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EDWARDS  (E.  T.)  .1935 

STUDIES  ON  GIBBERELLA  FUJIKUROI  VAR.  SUBGLUTINANS  THE  HITHERTO 
UNDESCRIBED  ASCIGEROUS  STAGE  OF  FUSARIUM  MONILIFORME  VAR.  SUB- 
GLUTINANS AND  ON  ITS  PATHOGENICITY  ON  MAIZE  IN  NEW  SOUTH  WALES 

New  South  Wales,  Department  of  Agriculture,  Science  Bulletin  No.  k-9, 
68  pp.  (1935).  (In  English,  23  tables;  25  figures;  in  USDA 

Library,  Washington,  Do  C.) 

1.  Gibberella  fu.iikuroi  (Saw.)  Wr.  var.  sub  glut  inans  n.  comb,  the 
hitherto  undescribed  ascigerous  stage  of  Fusarium  moniliforme  She Id.  var. 
subglut inans  Wr.  and  Rg.  has  been  recorded  on  maize,  Zea  mays  L.  in  New 
South  Wales. 

2.  The  occurrence  of  two  biologic  strains  of  the  fungus  has  been 
demonstrated. 

3o    The  cultural  and  morphological  features  of  the  two  strains  have  been 
described  in  detail,  and  a  technical  description  of  the  fungus  has  been 
given. 

k.    The  previous  history  and  taxonomic  relationships  of  the  fungus  have 
been  discussed. 

5»    Reference  has  been  made  to  the  occurrence  and  economic  importance  of 
the  fungus  in  New  South  Wales,  and  it  has  been  established  that  in  the 
193^-35  season  serious  losses  occurred  in  some  maize-growing  districts 
through  defective  germination  and  seedling  blight  due  to  the  sowing  of 
grain  internally  infected  with  the  organism. 

6.  Biological  examination  of  grain  samples  from  the  principal  maize- 
growing  areas  of  New  South  Wales  has  shown  that  a  high  degree  of  internal 
seed-borne  fungous  infection  commonly  occurs  in  maize  used  for  seed  pur- 
poses.   The  most  prevalent  fungi  were  Gibberella  moniliformis .  Gibberella 
fu.iikuroi  var.  subglut  inans .  Penicillium  spp.  and  Cephalosporium  acre- 
momium.    Gibberella  saubinetii  and  Diplodia  zeae  do  not  occur  to  any 
appreciable  extent. 

7.  It  has  been  shown  that  a  high  degree  of  internal  seed-borne  infec- 
tion with  Gibberella  fu.iikuroi  var.  subglutinans  can  be  established  by 
inoculating  the  ears  at  the  late  milk  to  early  dough  stage  by  spraying 
the  silks  with  a  spore  suspension,  and  by  the  insertion  of  small  frag- 
ments of  agar  cultures  into  the  shank  attachment  or  the  basal  ear  tissues. 

80    The  pathogenicity  of  Gibberella  fu.iikuroi  var.  subglutinans  on  maize 
has  been  demonstrated  by  a  comprehensive  series  of  infection  experiments, 
involving  seedling,  stalk  and  ear  inoculations. 


9.    Comparative  infection  studies  with  Gibberella  fu.iikuroi  var.  sub- 
glutinans.  Gibberella  moniliformis .  and  Gibberella  saubinetii  have  shown 
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that  soil  inoculation  with  each  organism  is  responsible  for  considerable 
reduction  in  the  stand,  and  consequent  grain  yield,  of  maize  under  normal 
field  conditions  in  New  South  Wales. 

10.    The  possible  production  of  a  growth-stimulatory  substance  by  Gib- 
berella  f u,i lkuroi  var.  subglutinans  has  been  discussed. 

[Complete  summary  from  the  paper.    See  also  R.A.M.  1,5 . 
359-360  (1936).] 


EDWARDS  (E.  T. )...... .1940 

THE  BIOLOGICAL  ANTAGONISM  OF  GIBBERELLA  FUJIKUROI  AND  GIBBERELLA 
FUJIKUROI  VAR.  SUBGLUTINANS  TO  TRICHODERMA  VIRIDE,  WITH  NOTES  ON 
THE  PATHOLOGICAL  EFFECTS  OF  THE  LATTER  FUNGUS  ON  MAIZE 

The  Journal  of  the  Australian  Institute  of  Agricultural  Science  6 
(No.  2),  pp.  91-100  (1940).  (In  English;  3  figures;  in 

USDA  Library,  Washington,  D.  C.) 

In  the  course  of  a  study  in  Wisconsin  on  the  seedling  blight  diseases  of 
maize  caused  by  Gibberella  fu.iikuroi  and  its  var.  subglutinans  [R.A.M. , 
xix,  p.  469],  it  was  observed  in  an  appreciable  number  of  cases  that 
maize  seedlings  derived  from  either  inoculated  or  internally  infected 
kernels  made  better  growth  and  were  considerably  more  vigorous  than  the 
controls  raised  from  uninoculated  seed  grains.     It  was  further  found  in 
two  series  of  experiments,  in  which  the  same  observation  was  made  on 
maize  seedlings  growing  at  28 °C,  that  the  control  seedlings,  which  were 
stunted  and  uneven  in  growth,  yielded  profuse  quantities  of  Trichoderma 
viride .  no  trace  of  which  could  be  detected  in  the  seedlings  grown  from 
inoculated  kernels.    These  observations  are  explained  on  the  basis  of  an 
antagonistic  relationship  between  the  two  types  of  Gibberella  and 
T.  viride .  the  latter  being  inhibited  in  the  presence  of  either  of  the 
former.    A  limited  number  of  experiments  to  demonstrate  such  a  relation- 
ship in  culture,  however,  gave  negative  results.    The  attention  is  drawn 
to  the  pathological  effects  of  T.  viride  on  maize,  although  it  is  not 
yet  known  whether  these  effects  are  due  to  active  parasitism  on  the  part 
of  the  fungus  or  to  toxic  substances  secreted  by  the  fungus  after  it  has 
become  established  as  a  saprophyte. 

[R.A.M.  12,  589-590  (1940);  complete.    See  also  Experiment 
Station  Record  84,  346  (l94l).] 

ELISEI  (F.  G. ) ....... 1938 

FIRST  DISCOVERY  IN  ITALY  OF  FUSARIUM  M0NILIF0RME  SHELD.,  A  PARA- 
SITE OF  RICE  (0RYZA  SATIVA  L.) 

Atti  dell'  istituto  botanico  "Giovanni  Briosi"  e  del  laboratorio 
crittogamico  dell'  universita  di  Pavia,  Series  IV,  11,  pp.  125-134 
(1938).  (In  Italian;  7  figures;  in  USDA  Library,  Washington, 

D.  C.) 
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In  August  1938 ,  the  author  received  from  Novara  adult  rice  plants  of  the 
Giovanni  Roncarolo  variety  which  showed  yellowing  of  the  stem  and  leaves 
due  to  Fusarium  monili forme  (Gibberella  fujikuroi)  [R.A.M.  XVII,  p.  769]. 
This  is  stated  to  be  the  first  record  of  a  rice  disease  resembling 
'bakanae'  in  Italy,, 

[R.A.M.  18,  54  (1939);  complete.    A  short  abstract  appears 
in  Biol.  Abstr.  1946 .  21163,  where  the  year  is  incorrectly 
given  as  "1939" o] 

ELLIOT  (E.  S. )....... 1948 

EFFECT  OF  VITAMINS  ON  GROWTH  OF  SOME  GRAMINICOLOUS  SPECIES 
OF  HELMINTHOSPORIUM  AND  FUSARIUM 

Proceedings  of  the  West  Virginia  Academy  of  Science  20,,  pp.  65-68 
(1948)     (in  West  Virginia  University  Bulletin,  Series  No.  49, 
No.  9-11  (1949)).  (In  English;  one  table;  2  figures;  in 

USDA  Library,  Washington,  D.  C.) 

The  species  of  fungi  found  to  be  self-sufficient  for  thiamin,  biotin, 
pyridoxine,  and  inositol  were  Fusarium  culmorum,  F.  avenaceum . 
F.  monilif orme .  F.  poae.  Helminthosporium  gramineum.  and  H.  victoriae. 
Growth  of  1  isolate  of  Fii^ari^m  avenaceum  was  depressed  by  addition  of 
thiamin  to  the  vitamin-free  medium  in  which  it  was  cultured.    An  iso- 
late of  Helminthosporium  avenae  was  stimulated  to  some  extent  by  adding 
thiamin  to  the  vitamin-free  medium. 


[Complete  summary  from  the  paper.  See  also  R.A.M.  2J3, 
478  (1949)  and  C.A.  4^.,  5776  (1951).] 
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99.    FUJIKURO  (Y.)  1914 

A  LIST  OF  PARASITIC  FUNGI  ON  CULTIVATED  PLANTS  IN  FORMOSA 

The  Botanical  Magazine  (Tokyo)  (Shokubutsugaku  Zasshi)  28,  pp.  391- 
396,  423-426,  481-486  (1914).  (In  Latin  and  Japanese;  in 

USDA  Library,  Washington,  D.  C.) 

This  is  a  list  of  scientific  names  in  Latin  with  Japanese  equivalents . 
On  p.  482  are  listed  eleven  fungi  parasitic  on  rice,  one  of  them  being 
Fusarium  heterospcvr^m  Nees. 

[Abstract  by  F.  H.  Stodola] 

100.    FUJIKURO  (Y.)  ..1916 

THE  "INE  BAKANAE  BYO"  A  DISEASE  OF  RICE  CAUSED  BY  FUSARIUM 
HETEROSPORUM  NEES 

Bulletin  No.  110  of  the  Agricultural  Experiment  Station,  Govern- 
ment of  Formosa  (Taiwan  SStokutu  Noji  Shikenjo),  15  pp0  (1916). 
(in  Japanese;  in  USDA  Library,  Washington,  D.  C.) 

Of  the  12  known  diseases  of  rice,  the  bakanae  disease  is  the  most  de- 
structive, particularly  to  the  second  rice  crop.     In  Formosa,  the  growth 
to  abnormal  heights  was  recognized.    The  affected  seedlings  were  con- 
sidered to  be  male  plants  by  some  farmers  (presumably  owing  to  the  in- 
complete fertility  of  these  plants). 

A  survey  was  made  in  order  to  get  data  on  the  factors  favoring  the  dis- 
ease.   The  following  ones  are  enumerated: 

1.  Little  rain  in  the  nursery  bed  period,  especially  in  July. 

2.  Shortage  of  irrigation  water. 

3.  Removal  of  seedlings  from  the  nursery  bed  by  pulling,  rather  than 
by  digging. 

For  control,  it  is  suggested  that: 

1.  The  pre-disposing  factors  be  avoided. 

2.  The  affected  plants  be  removed  and  burned,  especially  those  in 
nursery  beds. 

3.  Grains  from  a  heavily  infected  field  not  be  used  for  seed. 

4.  Rice  varieties  resistant  to  the  disease  should  be  chosen. 

[Abstract  by  Prof.  H.  Asuyama,  Faculty  of  Agriculture, 
University  of  Tokyo] 
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101.  FUJIKURO  (Y.).  1916 

ON  THE  HYPERTROPHIC  GROWTH  OF  YOUNG  RICE  PLANTS 

Formosan  Agricultural  Review  (Taiwan  Nojiho)  No.  21,  pp.  961-968 
(1916).  (in  Japanese,  in  USDA  Library,  Washington,  D.  C.) 

This  paper  is  identical  with  Fujikuro's  article  entitled  "The  'Ine 
Bakanae  Byo',  A  Disease  of  Rice  Plant  caused  by  Fusarium  heterosporum 
Nees"  published  in  Bulletin  No.  110  of  the  Agricultural  Experiment 
Station.  Government  of  Formosa.  15  pp.  (1916).     (See  Abstract  100). 

102.  FUJI0KA  (y. )  1952 

LIST  OF  CROP  DISEASES  IN  JAPAN 

Economic  and  Scientific  Section,  Natural  Resources  Division. 
Preliminary  Study  No.  73,  Vol.  I,  p.  123  (1952).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

Under  rice  the  following  is  given: 

Japanese  Scientific  English 

Name  Name  Name  Distribution 

bakanae-byo         Gibberella  "bakanae"         J,  As,  Af 

fujikuroi  disease, 
(Saw.)  Woll.       foot  rot 
Syn.  Lisea 
Fu j ikuroi 
Sawada 

103.  FUKU0KA  (F.)  1941 

EFFECT  OF  GIBBERELLIN  ON  TISSUE  CULTURE 

Gann.     (The  Japanese  Journal  of  Cancer  Research)         pp.  205-7 
(1941).  (In  English;  one  table;  2  figures;  in  USDA 

Library,  Washington,  D.  C.) 

There  was  no  evidence  of  any  action  of  gibberellin  on  animal  tissue  in 
vitro. 

[Complete  summary  from  the  paper.    See  also  Biol.  Abstr.  1942. 
14651.] 
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104.  GALLOWAY  (L.  D.) ...... .1935 

INDIA:    NEW  PLANT  DISEASES  RECORDED  IN  1934 

International  Bulletin  of  Plant  Protection  %  pp.  I76-I78  (1935). 
(In  English;  in  USDA  Library,  Washington,  D.  C.) 

The  following  from  page  177  is  the  report  of  Sundararaman  from  Madras, 
and  is  the  only  part  dealing  with  the  foot-rot  disease: 

Orvza  sativa       Fusarium  moniliforme  var.  ma.ius  causes  foot- 
rot.    Seed  treated  with  mercury  dusts  is  recommended. 

[An  abstract  appears  in  R. A.M.  15.,  1-2  (1936).] 

105.  GARBER  (J,  D.)  1956 

STATUS  OF  THE  GIBBERELLINS 

The  Chemurgic  Digest  15.  (No.  11),  pp.  4-5  (1956).  (in  English; 

in  USDA  Library,  Washington,  D.  C.J 

A  review  of  the  history,  chemistry  and  effects  on  plants.    19  references. 

[Abstract  by  F.  H.  Stodola.    See  also  C.A.  51,  3730  (1957).] 

106.  gIumann  (e. )....... 1951 

new  experiences  with  wilt  toxins 

tilxperientia  2,  pp.  441-447  (1951).  (in  German,  with  English 

summary;  2  tables;  4  figures;  in  USDA  Library,  Washington,  D.  C.) 

Wilting  agents  act  chemically  and  physically  on  the  host  plant.  The 
chemically  active  wilting  toxins  belong  to  various  groups  of  substances 
and  no  relationship  can  be  seen  either  to  the  systematic  position  of 
their  causal  agents  or  of  their  hosts.    As  physically  active  wilting 
agents,  only  glucosans  are  known.    Every  causal  agent  of  a  wilting  dis- 
ease probably  forms  several  wilting  toxins;  and  conversely  a  certain 
wilting  toxin  is  only  rarely  characteristic  for  a  certain  causal  agent, 
while  as  a  rule  it  can  be  produced  by  several  related  causal  agents. 

The  action  range  of  wilting  toxins  is  wider  than  the  host  range  of  the 
causal  agents.    The  wilting  toxins  can  therefore  act  upon  plants  which 
the  causal  agents  which  formed  them  are  unable  to  attack.  Differing 
nutrition  merely  shifts  the  resistance  of  the  host  plant  to  the  causal 
agent  and  not  its  resistance  to  the  toxin.    The  chemically  active  wilt- 
ing toxins  damage  their  host  by  destroying  the  osmotic  properties  of 
the  plasma  boundary  layer,  or  by  inactivating  the  sulfhydryl  groups, 
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or  by  inactivating  certain  growing  substances.    They  possess  a  specific- 
ity for  certain  tissue  of  the  host  plant.    Their  action  threshold  is 
generally  at  about  15  mg  fresh  weight. 

[Complete  summary  from  the  paper] 

107.    GA'UMANN  (E.),  NAEF-ROTH  (S.),  REUSSER  (P.),  and  AMMANN  (A.)  1952 

ON  THE  INFLUENCE  OF  SOME  WILT  TOXINS  AND  ANTIBIOTICS  ON  THE  OSMOTIC 
PROPERTIES  OF  PLANT  CELLS 

Phytopathologische  Zeitschrift  12,  pp.  160-220  (1952).  (In 
German;  25  figures;  11  tables;  in  USDA  Library,  Washington,  D.  C.) 

Studies  at  the  Federal  Technical  College,  Zurich,  Switzerland,  revealed 
no  correlation  between  the  chemical  composition  of  the  wilt  toxins 
recognized  to  date,  namely,  lycomarasmin  [R.A.M. ,  20,  p.  5^8] >  fusarinic 
acid  [see  preceding  and  next  abstracts],  enniatin  A  [ibid.,  2£,  p.  k22]f 
alternaric  acid  [ibid.,  22,  p.  140],  and  patulin  [or  expansin:    loc.  cit.; 
ibid.,  22.,  p.  22l],  and  the  systematic  position  of  the  several  pathogens 
producing  them.    There  was  also  no  connexion  between  the  systematic  posi- 
tion of  the  primary  host  of  a  given  pathogen  and  the  chemical  composition 
of  the  fungus  toxin. 

The  molecular  weights  of  the  wilt  toxins  are  remarkably  low  and  this  is 
probably  connected  with  the  fact  that  the  host  cell  walls  would  bar  the 
passage  of  large  molecules. 

In  comparative  tests  on  tomato  and  red  beet  tissues,  enniatin  A  was  about 
equally  toxic  to  both,  whereas  alternaric  acid  and  streptomycin  were 
toxic  to  tomato  but  not  to  beet.    Streptomycin  was  not  inactivated  by  beet 
sap  and  persisted  in  an  active  form  in  the  tissue. 

Compared  with  the  bacterial  toxins  of  human  medicine,  e.g.,  the  diphtheria 
toxin,  the  wilt  toxins  are  relatively  avirulent;  for  the  four  well-known 
ones  the  average  quantity  of  the  toxic  substance  required  to  produce  in- 
juries of  an  intensity  grade  of  1.5  on  tomato  shoots  was  12.6  mg.  per  kg. 
live  weight.    The  wilt  toxins  and  antibiotics  investigated  were  differen- 
tiated into  three  groups  on  the  basis  of  these  studies,  namely,  (&) 
specific  osmotic  toxins,  which  impair  the  permeability  of  the  protoplasts 
of  tomato  leaves  at  concentrations  as  low  at  10~7  to  10~5  M,  comprising 
fusarinic  acid,  enniatin  A,  patulin,  penicillic  acid  [ibid.,  27,  p.  488], 
streptomycin,  aureomycin  [ibid.,  ^1,  p.  5^5],  and  dithane  D-lk;  (b) 
moderately  strong  osmotic  toxins,  represented  by  the  lycomarasmin-iron 
complex  and  alternaric  acid,  which  disorganize  the  water  relations  of 
tomato  plants  at  a  range  of  10"4  to  10~3  M,  alternaric  acid  being  also 
the  most  injurious  of  all  the  toxins  to  transpiration;  and  (cj  weak 
osmotic  toxins,  namely,  penicillin  G  [ibid.,  2^,  p.  146],  Chloromycetin 
[chloramphenicol],  and  kojic  acid  [ibid.,  20,  p.  52],  concentrations  ex- 
ceeding 10~3  M  of  which  are  necessary  to  impair  the  permeability  of 
tomato  leaf  protoplasts. 

[R.A.M.  22,  270  (1953);  complete] 
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108.  GA'UMANN  (E„),  NAEF-ROTH  (S.),  and  KOBEL  (H. )...... .1952 

ON  FUSARIC  ACID,  A  SECOND  WILT  TOXIN  OF  FUSARIUM  LYCOPERSICI 

SACC„ 

Phytopathologische  Zeitschrift  20,  pp.  1-38  (1952).  (in 
German;  19  tables;  12  figures;  in  USDA  Library,  Washington,  D.  C.) 

Most  of  the  information  in  this  further  contribution  to  the  knowledge  of 
fusarinic  acid,  a  wilt-inducing  toxic  produced  by  Fusarium  [bulbigenum 
var.]  lycopersici,  has  already  been  presented  from  another  source  [R.A.M. , 
52.  p.  C269J .     It  may  be  noted,  however,  that  the  mode  of  operation  of  the 
toxin  depends  to  a  great  extent  on  the  pH  of  the  solution  or  of  the  sub- 
strate.   Thus,  within  the  acid  range,  e.g.  at  k.J,  both  the  stems  and 
leaves  of  tomato  shoots  are  damaged,  whereas  at  levels  exceeding  6,2  only 
the  foliage  suffers. 

[R.A.M.  22,  700  (1953);  complete.    Pages  incorrectly  given 
as  1-8.    See  also  Biol.  Abstr.  1955.  19879.] 

109.  GA'UMANN  (E.),  NAEF-ROTH  (S.),  and  KOBEL  (H.  )  0.1952 

FUSARIC  ACID,  A  SECOND  WILT  TOXIN  PRODUCED  BY  FUSARIUM  LYCOPERSICI 
SACC. 

Comptes  rendus  hebdomadaires  des  stances  de  1 1  academie  des 
sciences  23jfc,  pp.  I73-I74  (1952).  (in  French;  in  USDA 

Library,  Washington,  D.  C.) 

In  addition  to  lycomarasmin  [see  next  abstract],  Fus arium  [ bulbigenum 
var.]  lvcopersici  produces  a  second  wilt  inducing  toxin  fusarinic  acid 
[loc.  cito] ,  which  is  probably  identical  with  5-Q-butylpicolinic  acid. 
First  discovered  by  Yabuta  et  al.  in  F.  heterosporum  [F.  oxsporum  f .2] 
(i«  agric.  chem.  Soc.  Japan.  10.  pp.  1059-1068,  193*0 >  i"t  nas  since  been 
detected  at  the  Federal  Technical  College,  Zurich,  Switzerland,  in  F. 
vasinfectum  and  Gibberella  f u,i ikuroi . 

Cotton  proved  to  be  the  most  susceptible  to  fusarinic  acid  of  the  plants 
tested,  its  primary  leaves  being  perceptibly  damaged  by  a  quantity 
equivalent  to  25  mg.  per  kg.  fresh  plant  weight.    Tomato  shoots  were  less 
sensitive,  with  a  critical  dose  of  150  mg.,  rice,  maize,  and  the  primary 
leaves  of  haricot  bean  fPhaseolus  vulgaris]  even  more  resistant  (25O  mg.), 
while  rye  and  peas  were  virtually  unaffected,  a  concentration  of  2,500 
mg.  being  necessary  to  induce  necrosis.    Whereas  the  necroses  elicited  by 
low  dosages  of  lycomarasmin  develop  at  the  tip  and  margins  of  tomato 
leaflets,  those  provoked  by  fusarinic  acid  at  comparable  levels  occur 
primarily  in  the  interveinal  tissues  and  also  involve  the  stem,  which  is 
not  affected  by  lycomarasmin.    When  the  two  toxins  are  applied  simul- 
taneously, each  produces  its  own  symptoms  independently  and  there  is  no 
synergistic  effect. 


[R.AoM.  32.,  269-270  (1953);  complete] 
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110.  GA'UMANN  (E.),  NAEF-ROTH  (S.),  and  KOBEL  (H.)  ...1952 

SYNERGISMS  BETWEEN  THE  TOXINS  OF  FUSARIUM  LYCOPERSICI  SACC. 

Comptes  rendus  hebdomadaires  des  seances  de  1 1  aeademie  des 
sciences  2j4,  pp.  276-278  (1952).  (In  French,  in  USDA 

Library,  Washington,  D.  C.) 

Mixed  with  succinic  acid  or  oxyquinoline ,  fusaric  acid  [see  preceding 
abstracts]  caused  more  severe  damage  to  tomato  stems  than  when  applied 
to  the  plants  in  a  pure  state. 

[R.A.M.  2£,  270  (1955);  complete] 

111.  GlUMANN  (E. )  and  NAEF-ROTH  (S. ) . . . . . .  .195*4- 

ON  THE  CHELATING  EFFECT  OF  SOME  WILT  TOXINS  I. 

Fhytopathologische  Zeitschrift  21,  pp.  3^9-366  (1954).  (in 
German;  5  tables;  6  figures;  in  USDA  Library,  Washington,  D.  C.) 

In  experiments  at  the  Federal  Technical  Institute,  Zurich,  the  chelat- 
ing effect  on  tomato  shoots  of  complexon  III  (the  disodium  salt  of 
ethylenediaminotetraacetic    or  sequestric    acid  with  a  molecular  weight 
of  372.1),  which  presents  analogies  with  the  toxins  of  Fusarium 
[bulbigenum  var.1  lvconersici .  fuaarinic  acid  and  lycomarasmin  [see 
preceding  abstract],  was  found  to  depend  on  the  amount -of  tomato  ash 
added  to  the  solution,  being  reduced  to  a  minimum  by  a  concentration  of 
roughly  10  per  cent. 

[R.A.M.  2k,  112  (1955);  complete] 

112.  GA'UMANN  (E.)  1954 

TOXINS  AND  PLANT  DISEASE 

Endeavor  H,  pp.  198-204  (1954).  (in  English;  13  figures; 

in  USDA  Library,  Washington,  D.  C.) 

The  effects  of  bacterial  toxins  on  plant  tissues  are  not  as  well  known 
as  they  are  for  animals.    Some  toxigenic  parasites  with  short  range 
action  are:    Clostridium  histolvticum.  Pseudomonas  t abaci ,  Alternaria 
solani .  Stereum  frustulosum.    Those  with  long  range  action  are: 
Fusarium  cub ens e.  F.  heterosporum.  F.  lvcopersici.  F.  vasinfectum. 
Endothia  parasitica.  Gibberella  fu.iikuroi.  Nectria  cinnabarina.  The 
biochemistry  of  the  products  of  these  parasites  is  discussed  with  notes 
on  therapy. 


[Biol.  Abstr.  19*55.  2718O;  complete] 
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113c   gIumann  (e.  )  1957 

FUSARIC  ACID  AS  A  WILT  TOXIN 

Phytopathology  kZ,  pp.  3^2-357  (1957).  (in  English;  12  figures; 

5  tables;  in  USDA  Library,  Washington,  Do  C.) 

Fusaric  acid,  a  pyridine-carboxylic  acid,  is  formed  not  only  by  specific 
wilt  pathogens  such  as  Fusarium  lycopersici  Sacc.  and  F.  vasinfectum 
Atk0  but  also  by  no  fewer  than  6  members  of  the  family  Hypocreaceae. 
Parasitologically,  these  belong  to  very  different  groups  of  pathogens. 
At  least  two  of  them  also  form  dehydrofusaric  acid;  in  in,  vitro  culture, 
the  saturated  fusaric  acid  appears  earlier  than  the  unsaturated  dehydro- 
fusaric acid. 

Since  none  of  these  fungi  produces  only  1  toxin,  the  fusaric  acid  in  the 
several  pathogens  must  function  together  with  other  kinds  of  toxins  and 
with  other  metabolic  products  produced  by  the  pathogen;  e.g„  that  pro- 
duced by  F.  lvconersici  acts  together  with  at  least  5  and  that  produced 
by  Gibberella  f u.i ikuroi  (Saw.)  Wr.  with  at  least  3. 

Fusaric  acid  production  inside  the  host  has,  so  far,  been  demonstrated 
for  F.  lvco-persici  in  tomato  plants  and  for  F.  vasinfectum  in  cotton 
plants;  in  the  latter,  it  has  been  found  in  amounts  up  to  17  mg/kg  fresh 
weight. 

[Complete  summary  from  the  paper] 

114.    GIUMANN  (E.)  and  LOEFFLER  (W. )  1957 

ON  THE  ACTION  OF  FUSARIC  ACID  ON  THE  WATER  PERMEABILITY  OF  PITH 
CELLS  OF  TOMATO  PLANTS 

Phytopathologische  Zeitschrift  28,  pp.  319-328  (1957).  (in 
German,  with  English  summary;  one  figure;  in  USDA  Library, 
Washington,  D.  C.) 

Th»  effect  of  fusaric  acid  concentration  on  water  permeability  of  pith 
cells  from  the  tomato  stem  has  been  measured.    With  increasing  concen- 
tration the  disturbance  of  permeability  not  only  increases  in  intensity, 
but  also  changes  its  direction. 

Between  5  X  10"8  and  10-7  molar  the  first  changes  in  permeability  become 
detectable.    This  concentration  is  exceeded  in  culture  and  in  infected 
plants  two  days  after  inoculation. 

In  the  first  phase  (up  to  a  concentration  of  5  X  10-7  molar)  water  per- 
meability increases  with  increase  in  fusaric  acid  concentration  up  to 
1.5  times  its  initial  value.    This  leads  to  excessive  transpiration  of 
diseased  plants  as  noted  by  Scheffer  and  Walker  (1953)  and  to  damage 
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of  the  semi -permeability  of  the  plasma  membrane,  rendering  the  proto- 
plasts accessible  to  toxins,  enzymes  and  other  products  of  the  pathogen. 

In  the  second  phase  an  increase  in  concentration  beyond  5  X  10~7  molar 
causes  the  water  permeability  to  fall;  with  higher  concentration  than 
about  10~5  molar  permeability  is  reduced  below  that  of  normal  cells. 
Kalyanasundaram  and  Venkata  Ram  (1956)  have  shown  that  fusaric  acid  con- 
centrations of  at  least  10-3  molar  may  be  reached  in  certain  tissues  of 
diseased  cotton  plants .    Thus  the  transpiration  of  diseased  tomato  plants 
is  later  decreased  not  only  by  mechanical  factors  (growing  hypha©,  pec- 
tin plugs  etc.)  but  also  by  fusaric  acid  itself,  for  above  10-B  molar 
water  permeability  of  the  protoplasts  is  decreased. 

Inside  the  diseased  plant  fusaric  acid  gradients  are  established .  Near 
the  focus  high  concentration  leads  to  a  decrease  in  permeability,  while 
in  distal  regions  an  increase  in  permeability  results.  For  this  reason 
the  transpiration  curves  of  naturally  infected  plants  are  the  result  of 
very  heterogenous  factors. 

[Complete  summary  from  the  paper.    See  also  R.A.M.  36. 
503  (1957).] 

GA'UMANN  (E.)  1957 

ON  FUSARIC  ACID  AS  A  WILT  TOXIN 

Fhytopathologische  Zeitschrift  22.,  pp.  1-KK  (1957).  (in 
German;  6  tables;  17  figures;  93  references;  in  USDA  Library, 
Washington,  D.  C.) 

Fusaric  acid,  a  pyridine  carboxylic  acid,  which  is  formed  not  only  by 
the  specific  wilt  producers  like  Fusarium  l.vcopersici  and  Fusarium 
vasinfectum.  but  altogether  by  six  molds  of  the  family  Hypocreaceae 
which  belong  paras itologically  to  completely  different  wilt -producing 
groups.    At  least  two  of  these  form  fusaric  acid,  as  well  as 
dehydrofusaric,  which  has  two  less  hydrogens;  in  in.  vitro  culture  the 
fusaric  acid  appears  before  the  unsaturated  dehydrofusaric  acid. 

Since  none  of  the  molds  forms  only  one  toxin,  fusaric  acid  must,  with 
regard  to  the  different  disease  producing  agents,  act  together  with 
other  kinds  and  other  acting  toxins  and  associated  substances  of  the 
(wilt)  producers  involved,  in  the  case  of  Fusarium  lvcopersici  with 
at  least  five,  in  the  case  of  Gibberella  Fujikuroi  with  at  least  three. 

The  production  of  fusaric  acid  in  the  interior  of  the  host  has  been 
demonstrated  so  far  for  Fusarium  lvcopersici  in  tomato  plants  and  for 
Fusarium  vasinfectum  in  cotton  plants,  and  even  in  amounts  up  to  17  mg. 
per  kg.  of  live  weight. 


[Complete  summary  from  the  paper.  Translation  by 
F.  H.  Stodola] 
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116.    GERZON  (K„),  BIRD  (H.  L.),  and  WOOLF  (D.  0. )...... .1957 

GIBBERELLENIC  ACID,  A  BY-PRODUCT  OF  GIBBERELLIC  ACID  FERMENTATION 

Experientia  H,  pp.  487-489  (1957).  (in  English;  in  USDA 

Library,  Washington,  D.  C.) 

Gibberellic  acid,  isolated  from  cultures  of  Fusarium . monilif orme  and 
crystallized  from  ethyl  acetate,  was  found  to  contain  varying  amounts  of 
a  by-product  readily  detectable  by  means  of  its  strong  absorption  in  the 
ultraviolet  region  as  well  as  by  its  immobility  on  paperchromatograms . 
Using  a  butanol-ammonia  system,  for  example,  it  remains  at  the  point  of 
application  while  gibberellic  acid  moves  with  an  Rf  value  of  0.4.  This 
by-product,  gibberellenic  acid,  was  first  obtained  as  a  molecular  com- 
plex with  2  moles  of  gibberellic  acid„    Digestion  of  this  complex  with 
hot  chloroform  followed  by  recrys t alii zat ion  of  the  insoluble  residue 
from  ethyl  acetate  gave  gibberellenic  acid  (m.p.  I850,  gas  evol»),  a  di- 
carboxylic  acid  with  the  same  composition  as  gibberellic  acid.     In  the 
pea  elongation  test  gibberellenic  acid  was  found  to  be  devoid  of  biologi- 
cal activity.     In  contrast  to  gibberellic  acid  which  is  transparent 
between  220  and  400  mji,  gibberellenic  acid  strongly  absorbs  at  253  niu 
(€  =  19,200). 

Gibberellenic  acid  appears  to  be  an  intermediate  in  the  conversion  of 
gibberellic  acid  to  allo-gibberic  (and  gibberic)  acid.    Thus,  solutions 
of  gibberellic  acid  in  dilute  acid  (0.1-1  N_. )  develop  the  strong  absorp- 
tion at  253  m|J.«    It  appears  then  that  gibberellenic  acid  is  an  artifact 
produced  from  gibberellic  acid  by  acid  catalysis  during  the  fermentation 
and/or  isolation  process.    Accepting  a  structure  for  gibberellic  acid 
proposed  by  B.  E.  Cross  et  al,.  (Chem.  and  Ind.  (1956),  p.  954)  gibberel- 
lenic acid  may  be  formulated  as  I  or  possibly  II. 


[Abstract  by  Dr.  Gerzon] 

117.    GIER  (L.  J.)  1938 

EFFECTS  OF  ULTRASHORT  RADIO  WAVES  AND  ULTRAVIOLET  LIGHT  ON 
MICROORGANISMS 

Transactions  of  the  Kansas  Academy  of  Science  40,  pp.  55-57  (1938). 
(In  English;  in  USDA  Library,  Washington,  D.  C.) 
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Cultures  of  Fusarium  moniliforme  were  exposed  to  a  General  Electric  mer- 
cury vapour  lamp  of  the  Hanover  type  without  filters,  suspended  at  a 
height  of  28  cm,  above  the  centres  of  the  culture  dishes .    The  organism 
responded  by  a  darkening  of  colour  from  pale  cream  to  purple-black. 
Sectoring  occurred  only  in  one  strain  exposed  for  20  minutes  on  each  of 
three  successive  days. 

[Based  on  FLA.M.  18,  h6  (1959).] 

118.    GORDON  (W.  L.).. Oo.o.l952 

THE  OCCURRENCE  OF  FUSARIUM  SPECIES  IN  CANADA.     II.     PREVALENCE  AND 
TAXONOMY  OF  FUSARIUM  SPECIES  IN  CEREAL  SEED 

Canadian  Journal  of  Botany  20,  pp.  209-251  (1952).  (in 
English,"  kk  figures;  in  USDA  Library,  Washington,  D.  C.) 

The  following  section  on  the  "Present  Status  of  Fusarium  Classification" 
is  taken  from  pp.  212-213: 

At  the  present  time  two  complete  systems  of  nomenclature  and 
taxonomy  are  available  for  naming  and  classifying  Fusarium  iso- 
lates.   These  are,  namely,  the  detailed  system  of  Wollenweber 
and  Reinking  (50)  and  the  simplified  system  of  Snyder  and 
Hansen  (37,  38',  39). 

Following  the  publication  of  the  "Grundlagen  einer  Monographie 
der  Gattung  Fusarium  (Link)"  by  Appel  and  Wollenweber  (l)  in 
1910,  the  classification  of  the  species,  varieties,  and  forms 
of  Fusarium  gradually  evolved  into  a  widely  recognized  system 
of  taxonomy.    This  system  was  presented  by  Wollenweber  and 
Reinking  (50)  in  "Die  Fusarien",  and  is  often  referred  to  as 
the  "Wollenweber  system".    According  to  this  system  of  taxon- 
omy, the  genus  Fusarium  is  divided  into  16  named  sections  in 
which  a  total  of  65  species,  55  varieties,  and  22  forms  of 
Fusarium  are  differentiated.    While  this  division  of  the  genus 
into  sections,  species,  and  the  like  was  a  marked  advance  in 
Fusarium  classification,  it  failed  to  meet  with  unqualified 
approval  owing  to  the  difficulties  that  were  still  encountered 
in  attempting  to  classify  specific  isolates  of  Fusarium  (37) • 

A  much  simplified  system  of  Fusarium  nomenclature  and  taxonomy 
was  proposed  by  Snyder  and  Hansen  (37,  38,  39)  during  the 
period  1940  to  19^+5,  as  a  result  of  their  extensive  investiga- 
tions of  the  variability  exhibited  in  culture  by  species,  varie- 
ties, and  forms  of  Fusarium.    The  section  Elegans  of  the  genus 
was  the  first  to  be  revised  according  to  their  concept  of 
species  (37)°    Simplification  of  this  section  was  achieved  by 
emending  the  description  of  a  single  species,  namely,  F.  oxy- 
s nor urn  Schlecht.,  to  agree  with  the  description  of  the  section 
given  by  Wollenweber  (^3).     The  10  species,  18  varieties,  and 
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12  forms  in  the  section  Elegans  were  placed  in  this  one  species , 
on  the  sole  basis  of  morphology.    Twenty-five  pathogens  of  the 
section  were  then  classified  as  "formae"  of  F.  oxysporum  on  the 
basis  of  pathogenicity.     In  19^1  Snyder  and  Hansen  (38)  made  a 
similar  revision  of  the  section  Mart ie 11a,  with  a  consequent 
reduction  of  the  three  species,  seven  varieties,  and  three  forms 
of  Fusarium  in  this  section  to  a  single  species,  namely,  F. 
solani  (Mart.)  App.  &  Wr.  emend.  Snyder  &  Hansen.    Five  pathogens 
of  this  section  were  classified  as  "formae"  of  F.  solani.     In  a 
later  publication,  Snyder  and  Hansen  (39)  considered  F.  argillaceum 
(Fr.)  SacCo,  the  only  species  in  the  section  Ventricosum,  to  be  a 
synonym  of  F.  solani.    The  descriptions  of  section  Ventricosum  and 
of  £,.  solani  were  therefore  merged . 

The  third,  and  final,  part  of  the  comprehensive  revision  of  the 
genus  by  Snyder  and  Hansen  (39)  appeared  in  19^5  and  covered  the 
remaining  13  sections.    As  a  result  of  their  complete  revision  of 
the  genus  the  16  sections,  65  species,  55  varieties,  and  22  forms 
of  Fusarium.  previously  differentiated  by  Wollenweber  and  Re inking 
(50),  were  reduced  to  eight  species,  no  varieties,  and  J>k  forms 
(mostly  of  F.  gj£yj3j22rumj .    Tw°  doubtful  species  were  also  listed. 

An  examination  of  the  more  recent  literature  on  Fusarium  will 
reveal  that  each  system  of  classification  has  its  adherents.  It 
will  be  evident  as  well  that  the  simplified  classification  of  the 
section  Elegans  devised  by  Snyder  and  Hansen  has  gained  more  gen- 
eral approval  than  their  similar  revision  of  the  other  sections 
of  the  genus. 

A  comprehensive  review  of  the  literature  on  the  taxonomic  prob- 
lem in  Fusarium  has  recently  been  presented  by  Miller  (25,  26). 
From  the  results  of  his  own  investigations  on  the  variability  of 
Fusarium  species  in  culture,  he  concluded  that  the  descriptions 
of  many  Fusarlyjn  species  are  probably  based  to  a  large  extent  on 
cultural  variants  of  the  types  found  in  nature.    He  was  of  the 
opinion,  as  well,  that  many  of  the  uncertainties  that  arise  in 
the  identification  of  Fusarium  isolates  could  be  avoided  by 
basing  species  descriptions  on  the  characters  of  the  wild  types. 

[An  abstract  appears  in  R.A.M.  $1,  597  (1952).] 

119.    GORDON  (W.  L. )...  1953 

SEXUAL  PHENOMENA  RELATED  TO  THE  PRODUCTION  OF  PERITHECIA  IN 
CERTAIN  SPECIES  OF  FUSARIUM 

Proceedings  of  the  Canadian  Phytopathological  Society  2C^ 
pp.  I5-I6  (1953).  (In  English;  in  "Abstracts  of  Papers 

Presented  at  the  Nineteenth  Meeting  of  Canadian  Phytopathologi- 
cal Society".     In  USDA  Library,  Washington,  D.  C.) 
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Since  1947,  a  total  of  six  species  of  Fusarium.  classified  in  five  sec- 
tions of  the  genus,  have  been  induced  to  form  fertile  perithecia  on 
potato  sucrose  agar  and  on  other  sterile  media  when  kept  in  the  labora- 
tory or  greenhouse.    Fusarium  moniliforme  Sheldon  (Gibberella  fujikuroi 
(Saw.)  Wr.),  and  F.  sambucinum  Fuckel  f.  6  Wr.  (Gibberella  cvanogena 
(Desm.)  Sacc.)  proved  to  be  bisexual  (hermaphroditic),  intra-sterile 
and  inter-fertile.    In  these  self -sterile  species,  single -as cospore  or 
monoconidial  cultures  form  protoperithecia  which  only  develop  into  fer- 
tile perithecia  after ■ fertilization  by  a  culture  of  the  opposite  mating 
type.    Fus  arium  gr  amine  arum  Schwabe  (Gibberella  zeae  (Scbw„ )  Petch), 
F.  decemcellulare  Brick  (Galonectria  rigidiuscula  (Berk,  it  Brme.)  Sacc), 
F.  nivale  (Fr.)  Ces.  (Calonectria  nivalis  Schaffnit),  and  an  isolate  of 
F.  solani  (Mart.)  App.  &  Wr.  emend.  Snyder  &  Hansen  (Hypomyces  solani 
Rke«  &  Berth,  emend.  Snyder  &  Hansen)  were  found  to  be  bisexual  (herm- 
aphroditic) and  self -fertile. 

The  ability  of  different  cultural  strains  of  the  self-sterile  species  to 
form  protoperithecia,  and  of  the  self-fertile  species  to  form  perithecia, 
differed  widely. 

[Complete.    See  also  R.A.M.  22.,  245  (195*0.] 

120.    GROVE  (J.  F.),  CROSS  (B.  E.),  MacMILLAN  (J.),  and  MULHOLLAND 
(T.P.C.)...  1955 

GIBBERELLIC  ACID,  A  PLANT  GROWTH  PROMOTING  MOULD  METABOLITE 

International  Congress  of  Pure  and  Applied  Chemistry.    14  th  Congress 
(Zurich,  Switzerland).    Congress  Handbook,  p.  177  (1955).  (In 
English;  in  library  of  Akers  Research  Laboratories,  Imperial  Chemi- 
cal Industries,  Ltd.,  Welwyn,  Herts,  England.     Copy  from  Jo  F.  Grove. 
Congress  held  July  21-27,  1955. ) 

The  chemical  relationships  between  the  various  Japanese,  American  and 
British  gibberellins  is  discussed.    The  chemical  and  physical  proper- 
ties of  gibberellic  acid  are  presented.    Degradation  studies,  previously 
reported  by  Cross  (J_.  Chem.  Soc.  1954.  pp.  4670-4676)  and  by  Mulholland 
and  Ward  (j.  Chem.  Soc.  19*54.  pp.  4676-4681),  are  reviewed  and  a  tenta- 
tive structure  of  gibberic  acid  proposed. 


[Abstract  by  F.  H.  Stodola] 
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121c    HABER  (A0  H. )  and  TOLBERT  (N.  E.)  1957 

PHOTOSYNTHESIS  IN  GIBBERELLIN -TREATED  LEAVES 

Plant  Physiology  22,  pp.  I52-I53  (1957).  (In  English;  2 

tables;  in  USDA  Library,  Washington,  D.  C.) 

A  major  effect  of  gibberellins  on  plants  has  been  reported  (2,  3)  as  pro- 
ducing increased  rates  of  growth  in  size  and  weight.    Such  growth  could 
be  the  result  of  either  an  increased  rate  of  photosynthesis,  or  a  more 
efficient  or  altered  utilization  of  the  photosynthetic  products.    To  ex- 
plore these  possibilities  the  rate  of  C1402  fixation  and  the  distribution 
of  C14  among  the  products  from  short -time  photosynthesis  in  gibberellin- 
treated  plants  has  been  studied. 

Basal  ends  of  single  detached  leaves  from  2-  to  3-week-old  plants  of 
Sacramento  barley,  Hordeum  vulgare  L.   (h  experiments),  Fork  Deer  oats, 
Ayena  sativa  L.  (2  experiments)  and  Alaska  peas,  Pisum  sativum  L.   (3  ex- 
periments) were  set  in  vials  containing  solutions  of  gibberellic  acid 
(Merck  &  Co.,  No.  56R35I+3)  ranging  from  zero  to  1000  ppm.    The  leaves 
took  up  the  solutions  in  the  transpirational  stream  for  2  hours  while 
standing  in  aerated  photosynthesis  chambers  that  were  immersed  in  a  water 
bath  at  21°  C  and  exposed  to  about  1000  ft-c  of  white  light.    The  chambers 
were  then  sealed,  12. 5  juc  C1402  released  inside,  and  the  leaves  allowed 
to  photosynthesize  for  30  minutes  longer.    They  were  then  killed  in  boil- 
ing 85$  alcohol  and  further  extracted  with  hot  and  cold  water o    Aliquot s 
of  the  combined  extracts  were  counted  for  total  fixed  C14.    Other  aliquots 
were  chromatographed  for  examination  of  the  products  of  photosynthesis  (l). 

TABLE  I 

Fixation  of  G1402  By  Oat  Leaves  2  Hours  After 
Beginning  Gibberellic  Acid  Treatment 


Cone,  of  Gibberellic  Acid         Total  C1402  Fixed  Per  Leaf* 

•p-pm  cts/sec 

0  2J+,300 

0.1  23,300 

1  21,000 

10  25,600 

100  24,600 

1000  21,000 


*  Total  C  02  fixed  in  30  min  into  hot  alcohol  and  water 
soluble  constituents  by  the  apical  4.5  inches  of  a  leaf. 
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TABLE  II 


Fixation  of  C    02  By  Pea  Leaves  After  Gibberellic 

Acid  Treatment* 


Total  Ci402 

Cone,  of^            Fixed/Mg  Leaf  Average  Ht 

Gibberellic      Days  After  Spraying  Days  After  Spraying 

5          6           9  3           6  9 


Acid 


ppm  cts/sec 


cm 


0  208  171  12k  10.0  13.0  19.0 

1  183  Ikl  137  13.5  1^.0  21.0 
10  186  151  99  16.0  17.5  25.O 

100  179  201  136  16.0  23.5  26.0 


*  Experiments  at  3  and  6  days  after  spraying  were  run 
with  one  group  of  plants  and  at  9  days  with  a  differ- 
ent group. 

Total  radioactivity  fixed  per  leaf  was  unchanged  by  the  two-hour  treat- 
ment with  gibberellic  acid;  typical  results  are  shown  in  table  I. 
Similar  results  were  also  obtained  in  one  experiment  with  Chlorella 
pyrenoidosa.    Examination  of  autoradiograms  of  the  chromatograms  of  ex- 
tracts from  the  oats,  barley,  and  peas  showed  no  significant  differences 
in  the  distribution  of  C**  among  the  soluble  products  within  any  one 
species . 

Experiments  were  also  performed  2  days  after  one -week-old  oats,  and  3, 
6,  and  9  days  after  9-day -old  peas  had  been  sprayed  with  gibberellic 
acid.     In  these  experiments  the  leaves  were  put  in  vials  containing 
water  in  the  photosynthesis  chamber  for  15  minutes  and  then  immediately 
exposed  to  C1402  for  20  minutes.    There  was  no  significant  difference  in 
amount  of  C1402  fixation  or  in  distribution  of  C14  among  the  products  of 
photosyntnesis  even  though  the  plants  had  shown  a  typical  response  to 
gibberellic  acid  (table  II). 


Summary 


Both  types  of  experiments  indicate  that  gibberellic  acid  did  not  enhance 

the  rate  of  C02  fixation  per  unit  of  leaf  tissue  and  did  not  alter  the 

general  pathways  of  short-time  metabolism  of  the  newly  fixed  G1402  in 
the  sugars,  organic  acids,  and  amino  acid  products. 
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[Complete  article] 

122.    HARA  (K.)  1950 

[BAKANAE  DISEASE] 

Pathologia  Agriculturalis  Plantarum,  Yokendo,  Tokyo,  1930 •  pp.  155- 
15T«  (in  Japanese;  one  figure  (taken  from  Sawada's  article  in 

Government  of  Formosa  Agricultural  Experiment  Station  Special  Bulle- 
tin No.  19,  pp.  251-257  (1919))  showing  microscopic  and  macroscopic 
characteristics  of  Fusarium  monilif orme ;  eleven  references;  in 
library  of  Faculty  of  Agriculture,  Kyoto  University,  Kyoto,  Japan. 
Copy  from  Dr.  M.  Konishi,  Laboratory  of  Applied  Botany,  Kyoto 
University. ) 

Symptoms :    This  disease  is  called  the  "spear  seedling"  disease,  the  "male 
seedling"  disease  or  the  "foolish  seedling"  disease  (bakanae).    At  the 
time  of  sprouting  there  is  no  abnormality.    After  6-12  cm.  of  growth,  the 
stems  and  leaves  become  thinner  and  longer,  and  the  leaves  pale  yellow. 
The  length  of  the  leaves  is  greater  than  usual,  thus  the  affected  plants 
are  easily  distinguished  from  normal  seedlings.    As  the  symptoms  get 
worse,  the  top  leaf  gets  thin  as  a  needle  and  curls.    The  ones  that  stay 
open,  stand  much  higher  than  normal  ones.    Underneath  the  leaves,  particu- 
larly near  the  nodes,  a  dark  brown  color  appears  and  adventitious  roots 
come  from  the  nodes.    However,  the  white  part  around  the  nodes  later  be- 
comes pink-colored  mold,  and  in  old  rice  straw  dark  violet-colored  parti- 
cles appear. 

Pathogenic  Organism:    This  disease  is  caused  by  Gibberella  moniliformis 
(She Id.)  Wineland  and  the  conidial  stage  is  Fusarium  monilif orme  Sheldon, 
Lisea  f u.i ikuroi  Sawada  being  another  name.    This  disease  is  spread  by 
soil,  seed,  water  and  air.    The  microconidia  are  powder-like  and  ellip- 
soidal or  round,  and  consist  of  single  cells  or  chains.    The  macroconidia 
are  spindle-shaped,  the  top  being  sharp  and  the  other  end  blunt.  They 
have  1,  3  or  5  septa  and  their  dimensions  are  29-56  X  2.5-^.5  Tne 
perithecium  is  brown -violet  colored  and  the  cylindrical  asci  contain 
8  ascospores.    The  colorless  ellipsoidal  ascospore  contains  one  septum. 

This  organism  was  cultivated  for  10  days  on  a  solid  culture  medium  and 
the  cultured  organism  was  pulverized  in  a  mortar  and  placed  overnight  in 
a  200  cc.  flask.    From  this  a  filtrate  was  prepared  by  passage  through 
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a  Chamberland  filter.    A  "heat-treated"  filtrate  was  made  by  heating  such 
a  filtrate  for  kO  minutes  at  100°  C.     "Knop's  liquid"  and  "rice  decoction 
broth"  filtrates  were  similarly  derived  from  10  day  cultures  of  the 
organism. 

All  of  these  filtrates,  applied  to  rice  plants  grown  on  sand  in  a  test 
tube,  showed  "Bakanae"  symptoms.    In  this  way,  overgrowth  of  the  rice  is 
caused  by  a  poison  secreted  by  the  "Bakanae"  fungus.    This  poison  inter- 
feres with  root  growth  and  the  production  of  chlorophyll,  besides  affect- 
ing the  growth  of  the  plant.    This  poison  has  the  same  effect  on  corn, 
barnyard  grass  and  other  plants.    The  poison  retains  its  activity  at 
100°  C  for  k  hours.    The  secretion  of  the  poison  is  characteristic  of 
this  organism;  other  analogous  fungi  do  not  show  this  behavior.  Resistiv- 
ity to  this  poison  depends  on  the  variety  of  rice.     It  appears  that  rice 
has  an  anti-poison. 

When  the  affected  seed,  obtained  by  inoculation  during  the  flowering 
period,  is  kept  dry,  this  organism  retains  its  viability  for  2  years. 
On  affected  plants  kept  in  a  room,  mycelium  forms  after  2  years.  When 
cultivated  mycelium  is  exposed  to  direct  sunlight  at  40-50°  C,  it  is 
still  alive  after  6-7  hours. 

The  following  results  were  obtained  when  inoculation  was  used  to  cause 
disease.    The  number  of  plants  given  indicates  the  number  of  infected  ones 
per  seedling  bed. 

1.  Spores  attached  to  the  rice  grains.    638  plants 

2.  Seedling  bed  inoculated  with  spores  before  seeding.  109  plants 
3<>  "  "  "  11  "  after  sprouting.  72  plants 
h.    Affected  straw  added  to  the  seedling  bed.    1  plant 

5.  Seedling  bed  from  seed  which  had  been  inoculated  during  the  flower- 
ing period.    280  plants 

6.  Seed  taken  from  covered  ears,    no  plants 
7-    Control.      97  plants 

According  to  Seto,  when   rice  is  grown  in  a  culture  filtrate  from  F„ 
moniliforme ,  the  rice  seedling  elongates  and  shows  Bakanae  symptoms. 
This  should  be  called  the  Bakanae  phenomenon  since  the  plants  do  not 
show  all  the  symptoms  of  the  disease.    The  mycelium  of  the  bakanae  fun- 
gus is  found  in  the  vascular  system  of  bakanae -diseased  plants  in  nature. 
Some  affected  seedlings  are  found  in  nature  without  the  presence  of  the 
mycelium  in  the  plant.    However,  the  Fusarium  fungus  can  be  isolated 
from  such  seedlings.    The  hyper-elongation  of  rice  seedlings  is  caused 
by  an  unknown  substance  (so-called  "poison"  by  Kurosawa)  secreted  by  the 
organism. 
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Prevention  Methods; 


1.  Use  cold  water,  liike-warm  water  or  copper  sulfate.    Use  salt-water 
method.    Remove  scratched  seeds. 

2.  Keep  soaking  under  7  days.    Reject  sprouted  seeds. 

3.  Remove  and  burn  affected  seedlings. 

[Translation  of  complete  section  by  H.  Sasame] 

123.  HARDEGGER  (E.)  and  NIKLES  (E.)  1956 

WILTING  AGENTS  AND  ANTIBIOTICS.    XVI.    FUSARIC  ACID-CARBOXYL-C14 
AND  QUATERNARY  DERIVATIVES  OF  FUSARIC  ACID 

Helvetica  Chimica  Acta  2£,  pp.  223-239  (1956).  (in  German; 

in  USDA  Library,  Washington,  D.  C.) 

A  procedure  is  described  for  the  synthesis  of  radioactive  fusarinic  acid 
for  use  in  following  the  conversion  of  this  acid  in  a  culture  medium  or 
the  living  host,  and  for  studying  the  biological  conversion  products. 
Fusarinamide  is  converted  to  2-amino-5-butylpyridine,  which  is  changed 
to  the  2-bromo  compound.    The  lithium  compound  derived  from  this  was 
reacted  with  C1402.    A  detailed  abstract  appears  in  C.A.  50,  13009 
(1956). 

[Abstract  by  F.  H.  Stodola] 

124.  HARDEGGER  (E.)  and  NIKLES  (E.)  1956 

WILTING  AGENTS  AND  ANTIBIOTICS.    XVII.     PYRIDINE  SERIES;  NEW  WAY 
TO  FUSARIC  ACID 

Helvetica  Chimica  Acta  22,  pp.  5O5-513  (1956).  (in  German; 

in  USDA  Library,  Washington,  D.  C.) 

A  sampler  method  for  the  preparation  of  fusaric  acid  from  (3-picoline  is 
described.    A  detailed  abstract  appears  in  C.A.  ^0,  13920-13921  (1956). 

[Abstract  by  F.  H.  Stodola] 

125.  HARDEGGER  (E.)  and  NIKLES  (E.)  1957 

WILTING  AGENTS  AND  ANTIBIOTICS.    XIX.    A  NEW  SYNTHESIS  OF  FUSARIC 
ACID 

Helvetica  Chimica  Acta  kO,  pp.  1016-1021  (1957).  (in  German; 

in  USDA  Library,  Washington,  D.  C. 
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A  new  synthesis  of  fusaric  acid  is  described,  based  on  the  method  of 
Nesmeyanow  for  the  preparation  of  5-acyl-2-alkyl-pyridine,  obtainable 
from  3-chlorovinyl-  and  P-amino-vinyl  ketones.    A  detailed  abstract 
appears  in  C.A.  $1,  161+59-161+60  (1957). 

[Abstract  by  F.  H.  Stodola] 

126.  HARDEGGER  (E.)  and  NIKLES  (E. ) . . . . . .  .1957 

WILTING  AGENTS  AND  ANTIBIOTICS.    XXI.    PREPARATION  OF  FUSARIC  ACID 
FROM  2,5-LUTIDINE 

Helvetica  Chimica  Acta  1+0,  pp.  21+28-2455  (1957).  (in  German; 

in  USDA  Library,  Washington,  D.  C. 

For  the  preparation  of  fusaric  acid,  2,5-lutidine  was  alkylated  to  2- 
butyl-5-methyl -pyridine .    The  product  of  this  reaction  was  condensed 
with  benzaldehyde  to  give  me thyl -propyl -stilbazole,  which  was  alkylated 
to  butyl-propyl -stilbazole .    Degradation  through  oxidation  with  KMn04 
and  Br2-Na0H  yielded  fusaric  acid. 

[Abstract  by  F.  H.  Stodola] 

127.  HARDER  (R.)  and  BUNSOW  (R.)  1956 

INFLUENCE  OF  GIBBERELLIN  ON  FLOWER  FORMATION  IN  KALANCHOfi 
BLOSSFELDIANA 

Die  Naturwissenschaften  1+2.,  p.  5I+I+  (1956).  (in  German;  in 

USDA  Library,  Washington,  D.  C.) 

In  extensive  experiments  of  over  5  months '  duration,  no  promotion  of 
flower  formation  by  gibberellin  was  observed  in  the  short-day  plant 
Kalanchoe*  blossfeldiana.    On  the  contrary,  some  inhibitory  effects  were 
noted;    after  short-day-induction,  the  date  of  appearance  of  flowers 
was  the  same  in  controls  and  gibberellin-treated  plants,  but  the  latter 
developed  a  smaller  number  of  flowers  and  reverted  after  some  time  to 
vegetative  growth.    Their  stem  elongation  and  leaf  succulence  were  also 
more  typical  of  vegetative  plants.    The  authors  conclude  that  gibberel- 
lin is  by  no  means  the  sole  decisive  factor  in  flower  formation.  No 
experimental  details. 

[Abstract  by  Prof.  A.  Lang] 

128.  HARDER  (R.)  and  BUNSOW  (R.)  1957 

INTERACTION  OF  GIBBERELLIN  AND  PHOTOPERIODIC  FLOWER-PROMOTING  AND 
FLOWER-INHIBITING  PROCESSES  IN  KALANCHOE"  BLOSSFELDIANA 

Die  Naturwissenschaften  1+1+,  p.  I+5I+  (1957).  (In  German,  one 

table;  in  USDA  Library,  Washington,  D.  C.) 
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In  the  short -day  plant  Kalanchoe'  blossfeldiana.  short -day -treated  leaves 
exert  a  flower -promoting  influence,  whereas  long -day-treated  leaves 
(of  the  same  individual)  exert  a  flower-inhibiting  effect.    These  effects 
are  probably  based  on  the  production  of  flower -promoting  and  flower- 
inhibiting,  transmissible  materials.    Gibberellin  treatment  reduced  the 
short-day-induced  flowering  response,  regardless  of  whether  the  substance 
was  applied  to  short-  or  long -day-treated  leaves.    Gibberellin  is  thus 
not  identical  with  the  flower -promoting  or  with  the  flower-inhibiting 
"principle"  of  Kalanchoe' . 

[Abstract  by  Prof.  A.  Lang] 

129.    HARRINGTON  (J.  F.),  RAPPAPORT  (L.),  and  HOOD  (K.  Jo ) . . . . . . . 1957 

INFLUENCE  OF  GIBBERELLINS  ON  STEM  ELONGATION  AND  FLOWERING 
OF  ENDIVE 

Science  12*5.  pp.  601-602  (1957).  (in  English;  one  table;  one 

figure;  in  USDA  Library,  Washington,  D.  C.) 

Stem  elongation  was  visible  in  10  days  on  endive  plants  treated  with 
gibberellins,  metabolites  of  the  fungus  Gibberella  f u.i ikuroi .  irrespec- 
tive of  prior  vernalization.    Elongation  in  untreated,  vernalized  plants 
did  not  occur  until  31  days  while  untreated,  unvernalized  plants  at  the 
same  date  exhibited  the  typical  rosette  growth.    Development  through 
flowering  of  the  treated  plants  was  different  from  that  of  the  untreated 
plants,  but  termination  of  treatment  gave  rise  to  normal  flowers,  indicat- 
ing that  the  effect  of  gibberellins  was  not  residual.    Early  induction  of 
flowering  observed  after  a  single  application  of  gibberellins  suggests  a 
possible  role  in  the  mechanism  of  flowering. 

[C.A.  51,  12236  (1957), 0  complete] 

130o    HARRINGTON  (J.  F.)  and  RAPPAPORT  (L.)  1957 

EFFECT  OF  GIBBERELLIC  ACID  ON  SEEDSTALK  DEVELOPMENT  AND  FLOWERING 
OF  VEGETABLE  SEED  CROPS 

Abstracts  of  Papers  Presented  Before  the  American  Society  for 
Horticultural  Science,  Fifty-Fourth  Annual  Meeting,  Stanford 
University,  Stanford,  California,  pp.  49-50  (1957).  (in 
English;  in  NU  Library) 

The  following  effects  of  gibberellic  acid  have  been  noted.    On  a  tight 
heading  lettuce  variety  (Great  Lakes)  bolting  was  induced  without  head- 
ing.   Carrots  that  had  not  been  vernalized  were  induced  to  bolt  and 
flower  if  they  were  past  the  juvenile  phase  (about  a  l/2  inch  in  diam- 
eter).    In  a  greenhouse  experiment  flowering  of  vernalized  carrots  was 
hastened.    Unvernalized  "beets  were  induced  to  bolt  but  not  to  flower. 
In  a  field  of  beets  vernalized  over  winter  bolting  and  flowering  was 
increased  from  96  to  100  per  cent.    Flowering  in  spinach  grown  under 
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a  9-hour  photoperiod  was  induced  irrespective  of  node  number  treated. 
No  effect  on  growth  or  flowering  of  onion  was  observed. 

[Complete.    Paper  presented  August  28,  1957  at  the  session 
on  "Growth  Regulators,  Gibberellin",  S.  H„  Wittwer 
presiding. ] 

131.  HASHIOKA  (Y .  ) . .  .1952 

VARIETAL  RESISTANCE  OF  RICE  TO  THE  "BAKANAE"  DISEASE.  (STUDIES 
ON  PATHOLOGICAL  BREEDING  OF  RICE.  V.) 

Japanese  Journal  of  ^reeding  1,  pp.  I67-I7I  (1952).  (in 
Japanese,  with  English  summary;  6  tables;  in  Library  of  National 
Institute   of  Agricultural  Sciences,  Nishigahara,  Tokyo;  copy 
from  Dr.  T.  Hayashi) 

By  use  of  about  200  vars.  native  to  the  different  latitudinal  regions  in 
Asia,  inoculation  expts.  were  made  with  the  conidial  suspension  of  the 
rice  "bakanae"  fungus  (Gibberella  fu.iikuroi)  by  immersing  the  seeds  in 
the  suspension,  injecting  the  suspension  into  the  stems  of  the  plants  at 
the  tillering  stage,  and  spraying  on  the   panicles  at  one  day  after 
blooming.    The  first  method  proved  the  most  convenient  for  comparing  the 
bakanae  resistance.    The  abnormal  elongation  was  observed  less  frequently 
in  the  var. -groups  native  to  the  temperate  regions,  i.e.,  Jap.  lowland, 
Jap.  upland,  "Horai"  (the  Japanese  lowland  type  introduced  from  Japan  to 
Formosa),  Middle  China,  etc.,  but  in  those  to  the  tropical,  i.e.,  Indo- 
China,  Malay,  Formosa  (native),  South  China  and  Hainan,  especially  the 
first-named,  the  tendency  was  rather  opposed  to  the  above. 

[Biol.  Abstr.  19*52.  26937;  complete.    See  also  R.A.M.  21, 
575  (1952).] 

132.  HAYASHI  (T.)  1940 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS  OF  RICE.     PART  5.  EFFECT 
OF  GIBBERELLIN  ON  GROWTH,  FERMENTATION  AND  SIZE  OF  YEAST  CELL 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  16,  pp. -386-388  (19^0 ).  (in  Japanese, 

with  an  English  summary  in  the  Bulletin  of  the  Agricultural 
Chemical  Society  o£  Japan  16,  p.  8k  (19^0);  5  tables;  in  USDA 
Library,  Washington,  D.  C.) 

Gibberellin,  the  active  principle  which  makes  the  rice  seedlings  grow 
abnormal,  tall,  has  no  influence  on  the  growth,  fermentation  or  size  of 
the  yeast  cell. 

[Bull.  Agr.  Chem.  Soc.  Japan  l£,  Qk  (l9k0 );  complete. 
Abstracts  also  appear  in  C.A.         3669  (19^1 )  and 
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R.A.M.  12,  726  (19^0) .    An  abstract,  identical  with  the 
one  on  previous  page,  is  to  be  found  in  Biol.  Abstr. 
1941.  22750,  where  it  is  incorrectly  entitled  ,rVI.  Effect 
of  giberellin  on  the  activity  of  amylase  in  germinated 
cereal  grains".  ] 

133.     HAYASHI  (T.)  .19^0 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS  OF  RICE.     PART  6.  EFFECT 
OF  GIBBERELLIN  ON  THE  ACTIVITY  OF  AMYLASE  IN  GERMINATED  CEREAL 
GRAINS 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  16,  pp.  531-538  (19^+0 ).  (in  Japanese, 

with  an  English  summary  in  the  Bulletin  of  the  Agricultural  Chemi- 
cal Society  of  Japan  16.  p.  103  (19^0 );  2  tables;  k  graphs;  in 
USDA  Library,  Washington,  D.  C.) 

Gibberellin  stimulated  the  germination  of  barley,  wheat  and  rice  grains, 
and  also  increased  the  amt.  of  amylase  in  the  germinated  barley  and 
wheat  grains.    Gibberellin  did  not  activate  the  amylase  of  malt  soln. 
As  the  amylolytic  power  of  malt  increased  at  the  earlier  period  of 
germination  by  the  stimulating  action  of  gibberellin,  it  may  be  suit- 
able for  the  manuf.  of  malt. 

[C.A.  25j  772  (I9k2);  complete.    Abstracts  also  appear 
in  R.A.M.  1£,  726  (19^0)  and  Biol.  Abstr.  19*f2.  2IO57.] 

13k.    HAYASHI  (T.),  TAKIJIMA  (Y.),  and  MURAKAMI  (Y.)..  1953 

THE  BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  28.     THE  PHYSIOLOGICAL 
ACTION  OF  GIBBERELLIN.  IV 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  2J,  pp.  672-675  (1953).  (in  Japanese, 

with  English  summary;  6  tables;  in  USDA  Library,  Washington, 
D.  C.) 

1)  The  effect  of  gibberellin  was  investigated  to  rice  plants  dealing 
with  the  following  special  items:    composition,  cell  elongation,  yield, 
etc. 

The  plant  was  cultured  in  water  culture;  and  the  gibberellin  used  was 
of  a  crude  form. 

2)  Treated  with  gibberellin,  the  youngest  leaves  began  to  elongate, 
and  increased  their  moisture  contents  as  well  as  fresh  weights  at  an 
early  period,  and  dry  weights  at  the  later  (Table  1  and  2). 
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3)    In  the  leaf  sheath  of  the  plant,  treated  with  gibberellin,,  sucrose 
and  starch  decreased,  hemicellulose  and  cellulose  somewhat  increased, 
and  reducing  sugar  as  well  as  water-soluble  hemireserves  remained  un- 
changed (Table  3). 

Considerable  decrease  of  sucrose  occurred  before  the  elongation  of  leaves, 
caused  by  the  application  of  gibberellin  (Table  2). 

k)    Gibberellin  application  caused  the  cell  of  leaf  sheath  to  increase 
in  length  and  decrease  in  width  (Table  k) ,  but  not  to  change  the  osmotic 
pressure  of  the  sap,  the  pressure  being  estimated  by  plasmolytic  method. 

5)    By  the  application  of  gibberellin,  tops  increased  remarkably  their 
length,  tillering  was  depressed  (Table  5),  and  grain  decreased  its  yield, 
but  the  straw  production  of  the  plant  was  favored,  when  cultured  until 
the  harvest  time  (Table  6). 

[Complete  summary  from  the  paper.    Abstracts  appear  in 
C.A.  *t8,  12920  (1954)  and  R.A.M*  3k,  25O  (1955).] 

135.    HAY  ASM  (T.)  and  MURAKAMI  (Y. )  1953 

THE  BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  29.     THE  PHYSIOLOGICAL 
ACTION  OF  GIBBERELLIN.    V.    THE  EFFECT  OF  GIBBERELLIN  ON  THE 
STRAIGHT  GROWTH  OF  ETIOLATED  PEA  EPICOTYL  SECTIONS 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  2£,  pp.  675-68O  (1953).  fan  Japanese, 

with  an  English  summary;  eleven  tables;  5  figures;  in  USDA  Library, 
Washington,  D.  C.) 

The  abnormal  internodal  elongation  appears  when  young  plants  are  cul- 
tured in  a  definite  concentration  of  gibberellin  (GIB).     In  the 
previous  paper  it  was  reported  that  with  GIB  the  auxin  assays  were 
negative  such  as  avena  standurd  test,  pea  test,  epinastic  curvature  of 
petioles. 

However,  the  authors  found  that  the  straight  growth  of  various  tissues 
isolated  from  young  vigorously  growing  organs  was  promoted  by  floating 
on  the  solution  containing  GIB. 

In  this  report,  the  promoting  effect  of  GIB  is  described  on  the  straight 
growth  of  etiolated  pea  epicotyl  sections,  when  compared  with  plant 
growth  hormones  such  as  indoleacetic  acid  (IAA),  under  various  condi- 
tions;   concentration,  time-course  of  growth,  pH,  temperature,  starva- 
tion in  water,  and  addition  of  other  substances. 

It  is  suggested  that  the  stimulation  due  to  GIB  may  be  attributed  to 
acceleration  of  water  absorption.    At  suitable  concentrations  GIB  has 
the  stimulating  effect  comparable  with  at  IAA  a  lower  concentration 
(0o02  r/cc)  (Fig.  2). 
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The  effects  of  a  large  nwber  of  substances  were  examined  such  as  sucrose , 
amino  acids,  organic  acids,  and  vitamins  on  the  stimulation  of  GIB.  Only 
tryptophan  was  found  to  have  promoting  effect  and  the  following  substances 
had  depressing  effect:    L-hydroxyproline,  DL-methionine,  DL-proline,  and 
nicotinamide  (Table  7). 

With  the  section  starved  in  water  for  about  19  hours  at  room  temperature, 
IAA  again  gives  marked  stimulation,  but  GIB  does  not  (Table  3).  The 
stimulation  due  to  GIB  is  not  recovered  when  sucrose  and  phosphate  are 
provided  (Table  5).    By  feeding  of  exogenous  tryptophan,  however,  the 
effect  of  GIB  is  partly  recovered  (Fig.  5)0 

Also  it  is  suggested  that  the  effect  of  GIB,  as  compared  with  that  of  IAA, 
depends  markedly  on  the  endogenous  growth  of  the  section. 

[Complete  summary  from  the  paper „    Abstracts  appear  in 
C.A.  i±8,  12920  (195*0  and  R.A.M.  2k,  25I  (1955).  3 

136.    HAYASHI  (T.)  and  MURAKAMI  (Y.  )  ..1953 

THE  BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  30.    THE  PHYSIOLOGICAL 
ACTION  OF  GIBBERELLIN  (VI).     (THE  EFFECT  OF  GIBBERELLIN  ON  THE 
STRAIGHT  GROWTH  OF  ISOLATED  SECTIONS  OF  CEREAL  GRASSES 
C0LE0PTILES) 

Nippon  N5gei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  22,  pp.  797-801  (1953).  (In  Japanese,  with 

English  summary;  h  tables;  2  figures;  in  USDA  Library,  Washington, 
D.  C.) 

In  the  previous  paper  on  the  growth  of  etiolated  pea  epicotyl,  section 
it  has  been  shown  that  the  effect  of  gibberellin  (GIB)  is  markedly 
dependent  on  the  endogenous  growth  of  the  section.    Since  GIB  is  inac- 
tive in  Avena  curvature  test,  it  is  felt  desirable  to  obtain  the  evi- 
dence as  to  whether  or  not  GIB  promotes  the  growth  of  coleoptile 
sections.    This  paper,  therefore,  reports  the  experiments  with  influence 
of  GIB,  comparing  with  that  of  indoleacetic  acid  (IAA),  on  the  coleop- 
tile sections  isolated  from  wheat  and  oat. 

GIB  had  no  effect  in  promoting  the  growth  of  wheat  coleoptile  sections 
under  any  experimental  conditions  as  in  Tables  1-3  and  Fig.  1. 

GIB  was,  however,  found  to  be  slightly  active  in  increasing  the  growth 
of  the  upper  sections  of  oat  coleoptile,  when  these  were  cut  from  about 
2.5  cm.  long  plants  of  age  60  hours  or  less,  but  inactive  in  the  other 
parts  of  the  coleoptile  as  well  as  in  the  sections  from  the  older 
plants  (Table  k,  Fig.  2).    The  effect  of  the  optimal  concentration  of 
GIB  is  of  the  same  order  of  magnitude  as  that  of  the  lower  concentration 
of  IAA  (0.02  r-0.05  r/cc). 

In  Avena  curvature  test  GIB  is  inactive,  because  the  upper  part  of  the 
coleoptile,  GIB  is  effective,  has  been  removed  in  carrying  out  this  test. 
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Wheat  coleoptiles  are  about  ten  times  lower  than  oat  in  sensitivity  to 
IAA,  as  measured  by  straight  growth.    This  will  be  a  tentative  explana- 
tion for  the  reason  why  GIB  has  no  effect  on  the  straight  growth  of 
wheat  coleoptile  sections. 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  C.A.  kS,  12920  (1954).] 

137.    HAYASHI  (T.)  and  MURAKAMI  (Y.)  195^ 

THE  BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  32.    THE  PHYSIOLOGICAL 
ACTION  OF  GIBBERELLIN  (VII).    RESPONSE  OF  DIFFERENT  PARTS  OF 
CEREAL  GRASS  LEAF  TO  GIBBERELLIN 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  28,  pp.  5^3-545  (195*0-  (in  Japanese,  with 

English  summary;  3  figures;  in  USDA  Library,  Washington,  D.  C.) 

In  the  previous  paper  it  was  reported  that  gibberellin  (GIB)  was  inac- 
tive in  Avena  curvature  test  and  there  was  a  big  difference  in  the  mode 
of  action  between  GIB  and  auxins .    However,  on  promoting  the  straight 
growth  of  etiolated  pea  epicotyl  and  oat  coleoptile  sections,  the  action 
of  GIB  was  found  to  be  superficially  analogous  to  that  of  indoleacetic 
acid  (IAA)  (1X2). 

It  has  been  known  that  the  youngest  leaves  begin  to  elongate  when  cereal 
grasses  are  cultured  in  a  definite  concentration  of  GIB.    Thus,  the  dif- 
ferences in  the  mode  of  action  between  GIB  and  auxins  were  studied,  using 
the  straight  growth  tests  of  the  serial  sections  isolated  from  the  base 
towards  the  upper  parts  of  the  very  young  vigorously  growing  leaves  of 
cereal  grasses. 

GIB  caused  the  increase  in  length  of  the  sections  taken  from  the  lowest 
parts  of  the  young  growing  leaves.    GIB  was  effective  only  in  the  pres- 
ence of  sugar.    In  clear  contrast  with  GIB,  IAA  inhibited  the  sucrose- 
induced  growth  of  this  section  at  the  concentrations  that  normally 
stimulated  the  coleoptile  (Fig.  1.).    The  elongating  action  of  GIB 
decreased  rapidly  towards  the  upper  parts.    In  the  parts  distant  about 
10  mm  from  the  base  there  was  no  response  to  applied  GIB,  but  IAA  was 
found  to  have  promoting  effect  with  these  parte  (Fig.  2.)„  This 
phenomenon  provided  a  further  criterion  by  which  the  mode  of  action  of 
GIB  could  be  distinguished  from  that  of  IAA.    This  inhibiting  response 
to  auxins  on  the  lowest  parts  of  the  leaf  might  be  due  to  the  presence 
in  the  tissues  of  an  excess  of  some  growth  hormones  in  the  tissue  gen- 
erated by  the  tissues  themselyes.    With  the  lowest  parts  of  the  leaf, 
the  GIB -induced  growth  was  counteracted  by  IAA,  but,  with  the  second 
sections,  the  actions  of  GIB  and  IAA  were  additive,  when  they  were  sup- 
plied simultaneously  (Fig.  3.). 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  C.A.         12921  (1954).] 
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138.  HAYASHI  (T.),  MURAKAMI  (Y.),  and  MATSUNAKA  (S.)  1956 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS.    PART  XXXVI.    THE  PHYSIO- 
LOGICAL ACTION  OF  GIBBERELLIN.    VIII.     CHANGES  IN  THE  ACTIVITIES 
OF  VARIOUS  ENZYMES  IN  LEAF-SHEATHS  OF  RICE  PLANTS  TREATED  WITH 
GIBBERELLIN 

Bulletin  of  the  Agricultural  Chemical  Society  of  Japan  20, 

pp.  159-164  (1956).  (In  English;  2  tables;  7  figures;  in 

USDA  Library,  Washington,  D.  C.) 

The  seventh  leaf -sheaths  of  rice  plants  grown  in  solution  and  treated 
with  gibberellin  were  analyzed  to  examine  their  changes  in  the  activi- 
ties of  various  enzymes  during  period  of  growth,  in  comparison  with 
that  of  the  control  plants.    Phosphatase,  alkalipyrophosphatase, 
acetylesterase,  maltase,  p-glucosidase,  a-galactosidase,  B-galactosidase, 
amylase,  urease,  dipeptidase,  ascorbic  acid  oxidase,  and  catalase  activi- 
ties were  decreased  in  extracts  of  sheaths  on  a  fresh  weight  basis  by 
treatment  with  gibberellin.    Activities  of  peroxidase  and  invertase  were 
markedly  increased. 

[Complete  summary  from  the  paper.    See  also  C.A.  ^1, 
l8Ul  (1957).  ] 

139.  HEDAYETULLAH  (S.)  1937 

INDIA:    NEW  PLANT  DISEASES  RECORDED  IN  1936 

International  Bulletin  of  Plant  Protection  11  (No.  5),  pp.  85M-86M 
(1937)-  (In  English;  in  USDA  Library,  Washington,  D.  C.) 

In  this  report  by  Hedayetullah,  Economic  Botanist,  Dacca,  Bengal,  the 
only  pertinent  information  is  the  following: 

Orvza  sativa  Foot-rot  disease  caused  by  Fusarium  sp. 

IkO.    HELGESON  (E.  A.)  and  GREEN  (J.  G.  )  1957 

NEW  WEAPON  AGAINST  WILD  OATS 

North  Dakota  Agricultural  Experiment  Station  Bimonthly  Bulletin 
12.  (No.  h),  pp.  121-122  (1957).  (In  English;  three  tables, 

in  USDA  Library,  Washington,  D.  C.) 

Dormancy  of  seeds  of  wild  oats  has  been  a  hindrance  to  effective  con- 
trol of  this  annual  weed.  Tests  are  reported  on  the  use  of  gibberellic 
acid  for  breaking  this  dormancy.  Germination  of  dormant  primary  seed 
was  raised  from  63$  germination  (dist.  H20)  to  81.2$  with  gibberellic 
acid  (50  ppm)  and  Dupont  "spreader-sticker".  With  secondary  seed  the 
germination  at  10  days  was  6.9$  in  distilled  water;  with  50  ppm  gib- 
berellic acid  in  water  the  germination  was  88$. 


[Abstract  by  F.  H.  Stodola] 
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Ikl.     HEMMI  (T.)  and  SETO  (F.)  ..1928 

EXPERIMENTS  RELATING  TO  STIMULATIVE  ACTION  BY  THE  CAUSAL  FUNGUS 
OF  THE  "BAKANAE"  DISEASE  OF  RICE 

Proceedings  of  the  Imperial  Academy  (Tokyo)  h  (No.  K) ,  pp.  181-184 
(1928).  (in  English;  two  figures  on  page  iQk  showing  the 

effect  of  bakanae  fungus  filtrates  on  rice-seedlings;  in  USDA 
Library,  Washington,  D.  C.) 

The  condition  known  as  'bakanae-byo*  *  is  one  of  the  most  destructive  dis- 
eases of  rice  seedlings  in  Japan.    The  leaves  and  culms  of  infected 
plants  grow  abnormally  long  and  slender,  and  later  develop  a  yellowish- 
green  or  pale  coloration.    The  disease  is  generally  attributed  to  the 
presence  in  the  basal  tissues  of  a  species  of  Fusarium  the  ascigerous 
stage  of  which  was  described  by  Sawada  (Trans .  Nat.  Hist.  Soc.  Formosa. 
^1,  1917)  as  Lisea  fu.iikuroi.     In  order  to  determine  the  pathogenicity 
of  the  fungus  in  question  isolations  were  made  from  the  diseased  basal 
tissues . 

Most  of  the  experiments  yielded  a  species  of  Fusarium  and  the  results 
of  inoculation  tests,  using  two  methods  [which  are  briefly  described: 
cf.  R.A.M.,  vii,  p.  5^]  proved  beyond  doubt  that  at  least  one  strain  of 
this  fungus  is  capable  of  attacking  perfectly  healthy  rice  seedlings, 
causing  the  typical  abnormal  development  referred  to  above. 

In  1926  Kurosawa  reported  (Trans .  Nat.  Hist „  Soc.  Formosa.  87)  that  the 
abnormal  growth  of  the  affected  seedlings  is  correlated  with  toxic 
excretions  by  the  causal  organism.     In  the  writers '  experiments  the  fil- 
trate of  cultures  of  a  certain  strain  of  the  Fusarium  grown  in  Knop's 
solution  with  glucose  produced  the  characteristic  'bakanae'  condition. 
Another  strain  of  the  same  fungus  isolated  from  diseased  seedlings,  as 
well  as  Helminthosporium  orvzae  [R.A.M.,  vii,  pp.         55],  failed  to 
produce  these  symptoms.    On  the  other  hand,  the  filtrate  of  an  unidenti- 
fied Fusarium  isolated  from  a  scabbed  seed  produced  on  a  healthy  plant 
was  also  able  to  cause  the  'bakanae'  symptoms.    Further  investigations 
are  necessary  to  determine  the  possible  r6le  of  the  metabolic  products 
of  the  fungus  in  the  acceleration  of  plant  growth  characteristic  of  the 
disease. 

[R.A.M.  2,  668  (1928);  complete  abstract] 

lk2.    HEMMI  (To),  SETO  (F.),  and  IKEYA  (J.)  1931 

STUDIES  ON  THE  "BAKANAE"  DISEASE  OF  THE  RICE  PLANT.     II.     ON  THE 
INFECTION  OF  RICE  BY  LISEA  FUJIKUROI  SAWADA  AND  GIBBERELLA 
SAUBINETTI  (MONT.)  SACC.  IN  THE  FLOWERING  PERIOD 

Shokubutsu  Byogai  Kenkyu  (Forschungen  auf  dem  Gebiet  der 
Pflanzenkrankheiten)  1,  pp.  99-110  (1931).  (in  Japanese, 

with  English  summary;  6  tables;  2  figures;  in  USDA  Library, 
Washington,  D.  C.) 
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In  the  present  paper  the  results  of  experimental  studies  on  the  possi- 
bility of  infection  of  rice  in  the  flowering  period  by  Lisea  Fu.iikuroi 
Sawada  and  Gibberella  Saubinetii  (Mont.)  Sacc,  are  reported.    As  is 
already  known,  the  "Bakanae"  disease  of  rice  seedlings  caused  by  the 
former,  is  disseminated  undoubtedly  by  seeds,  in  many  cases.    The  causal 
fungus  is  able  to  live  overwinter  externally  as  well  as  internally,  with 
the  seeds.    According  to  the  results  of  the  inoculation  experiments  car- 
ried out  by  the  writers,  both  fungi  possess  the  power  of  infecting  the 
seeds  of  rice  in  the  flowering  period.    However,  rice  seeds  infected 
with  these  two  fungi  are  not  distinguishable  by  external  signs.  The 
latter  fungus  seems  to  be  disseminated  in  the  same  way  as  the  former. 

Rice  seeds  infected  with  these  two  fungi  show  not  only  symptoms  develop- 
ing as  a  reddish  appearance  in  accordance  with  the  production  of  comdia, 
but  also  a  visible  discoloration  of  definite  areas  appearing  either  as 
brown  spots  or  covering  the  entire  surface  of  the  seeds.    From  these  dis- 
colored seeds,  obtained  by  the  inoculation  experiments,  the  writers  were 
able  to  reisolate  the  same  fungi  in  pure  cultures.    Therefore,  it  is 
clear  that  rice  seeds  infected  by  these  fungi  indicate  the  symptom,  in 
most  cases,  only  as  a  browning  of  the  surface  of  the  hulls .    The  occur- 
rence of  a  reddish  appearance  in  the  infected  seeds  was  recognized  by 
the  writers  only  in  blasted  or  badly  filled  seeds,  but  the  existence  of 
kernels  of  a  healthy  appearance  being  internally  infected  by  Lisea 
Fu.i ikuroi  Sawada  was  proved  by  means  of  the  isolating  experiment.  Rice 
seedlings  germinated  from  infected  seeds  of  a  healthy  appearance  have  a 
tendency  to  show  symptoms  characteristic  of  the  "Bakanae"  disease,  namely 
an  overgrowth  of  the  aerial  parts  of  the  seedlings.     In  contradiction  to 
this  rice  seedlings  issuing  from  the  infected  seeds  of  a  reddish  appear- 
ance seemed  to  show  the  symptom  of  checked  growth.    From  these  facts  the 
writers  came  to  the  conclusion  that  Lisea  Fu.iikuroi  Sawada,  the  causal 
fungus  of  the  "Bakanae"  disease  of  rice,  is  able  to  cause  not  only  over- 
growth symptoms,  but  also  if  badly  infected  seeds  are  used,  is  able  in 
some  cases  to  check  the  normal  growth  of  seedlings  as  in  the  case  of  the 
attack  of  Gibberella  Saubinetii  (Mont.)  Sacc. 

According  to  the  writers '  inoculation  experiments  the  infection  of  rice 
by  Gibberella  Saubinetii  (Mont.)  Sacc.  occurs  more  easily  in  the  flower- 
ing period  than  in  the  milk-ripe  period. 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  R. A.M.  11,  537-538  (1932).] 

HEMMI  (T.),  SETO  (F.),  and  IKEYA  (J.)...  1932 

ON  THE  INFECTION  OF  RICE  BY  LISEA  FUJIKUROI  AND  GIBBERELLA 
SAUBINETTI  IN  THE  FLOWERING  PERIOD 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  5)^ 
pp.  k6Q -kjO  (1932).  (In  Japanese;  in  USDA  Library, 

Washington,  D.  C.) 
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Summary  of  a  paper  presented  at  a  meeting  of  the  Fhytopathological 
Society  of  Japan,  based  on  an  article  by  these  authors  in  Shokubutsu 
Byogai  Kenkyu  1,  pp.  99-110  (1931 )  (see  Abstract  142). 

Ikk.     HEMMI  (T.)  ...1933 

CEREAL  DISEASES  AND  SOME  ASPECTS  OF  CEREAL-DISEASE  INVESTIGATIONS 
IN  JAPAN 

Proceedings  of  the  Pacific  Science  Congress  of  the  Pacific  Science 
Association.    5th  Congress.,    1933  (Canada)  h,  pp.  3185-3186  (1933). 
(In  English:  in  USDA  Library,  Washington,  D.  C.) 

The  following  paragraph  from  p.  3186  is  the  only  part  of  the  article 
dealing  with  the  bakanae  diseases 

No  plant  disease  has  aroused  such  keen  interest  recently  among 
plant  pathologists  in  Japan  as  the  "Bakanae"  disease  of  rice 
seedlings.    Caused  by  Gibberella  Fu.iikuroi .  the  affected  seed- 
lings grow  somewhat  abnormally,  the  leaves  and  culms  having  a 
taller  and  more  slender  appearance  than  those  of  normal  growth. 
The  character  is  tic  symptoms  of  the  disease  were  obtained  by 
inoculation  with  the  causal  fungus,  and  also  by  the  filtrates 
of  its  cultures  in  the  absence  of  mycelium.    The  same  strain  of 
the  causal  fungus  of  the  disease  which  originated  in  a  single 
conidium  is  able  to  cause  experimentally,  according  to  the 
environmental  conditions,  two  quite  different  symptoms — an  over- 
growth of  the  aerial  parts  of  the  rice  seedlings  and  the  symp- 
toms of  checked  growth.    Similar  contrasting  results  were 
obtained  with  filtrates  of  cultures  from  a  single  strain  of  the 
fungus . 

U5.    HEMMI  (T . ) . . .  1937 

STUDIES  OF  "BAKANAE"  DISEASE  OF  RICE.     PART  I.     THE  OCCURRENCE  OF 
DWARF  SEEDLINGS  AND  GERM-CARRYING  NORMAL  SEEDLINGS  BY  THE  INFEC- 
TION OF  "BAKANAE"  FUNGUS 

Nogyo  (The  Agriculture)  No.  683,  pp.  1-7  (1937)-  (In 
Japanese;  3  figures;  k  tables;  in  USDA  Library,  Washington, 
D.  C.) 

The  growth  of  rice  seedlings  which  had  been  infected  with  bakanae  fun- 
gus is  not  always  accelerated  by  this  fungus,  but  is  sometimes  in- 
hibited or  not  affected  at  all.    From  rice  seedlings  infected  by  the 
author  with  the  fungus,  it  was  possible  to  re-isolate  the  fungus  from 
78$  of  overgrown  seedlings  and  from  Qh^>  of  apparently  normal  seedlings. 
In  a  rice  field  where  part  of  the  rice  seedlings  showed  the  overgrowth 
symptoms  of  the  bakanae  disease,  the  bakanae  fungus  was  isolated  from 
the  rice  seedlings  at  the  following  rates:    From  overgrown  rice  seed- 
lings, 97%;  from  growth-inhibited  seedlings,  63$,  and  from  apparently 
normal  plants,  32$. 

[Translation  and  abstract  by  Prof.  T.  Yamaki  and 
Dr.  B.  B.  Stowel 
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146.    HEMMI  (T.). . .....1937 

STUDIES  OF  "BAKANAE"  DISEASE  OF  RICE.     PART  II.     THE  GROWTH- 
PROMOTING  AND  -INHIBITING  ACTION  OF  THE  FILTRATE  OF  CULTURE 
MEDIUM  OF  "BAKANAE "  FUNGUS 

Nogyo  (The  Agriculture)  No.  684,  pp.  8-15  (1937)°  (in 
Japanese,  3  tables;  2  figures;  in  USDA  Library,  Washington,  D.  C.) 

Seto  has  considered  the  two  factors  involved  in  the  occurrence  of  the 
bakanae  disease  to  be  resistivity  of  the  plant  and  the  activity  of  thc- 
fungus.    This  assumption  seems  to  be  true  according  to  the  author's 
experiment  in  which  he  observed  the  effects  on  rice  seedlings  of  fil- 
trates from  several  strains  of  bakanae  fungus  grown  under  the  same  con- 
ditions.   If,  however,  the  same  strain  was  grown  under  several  different 
conditions,  the  effects  of  the  filtrate  on  plants  was  not  the  same. 
This  indicates  the  presence  of  some  other  factor (s)  responsible  for  the 
occurrence  of  the  disease,  or  at  least  for  the  appearance  of  the  over- 
growth of  seedlings.    Culture  filtrates  (Knop's  solution)  inhibited 
leaf  elongation  when  the  sucrose  concentration  was  above  1%,  and 
accelerated  it  when  lower  concentrations  of  sucrose  were  used.    A  study 
was  made  of  the  differences  in  the  rice  grains  obtained  from  healthy 
flowers  and  those  from  flowers  infected  with  Gibberella  f u,i ikuroi . 

[Translation  and  abstract  by  Prof.  T.  Yamaki  and 
Dr.  B.  B.  Stowe] 

1^7.    HEMMI  (T.)...  1937 

STUDIES  OF  "BAKANAE"  DISEASE  OF  RICE.     PART  III.     THE  RELATIONS 
BETWEEN  THE  OCCURRENCE  OF  "BAKANAE"  DISEASE  AND  SOIL  TEMPERATURE 

Nogyo  (The  Agriculture)  No.  685,  pp.  24-32  (1937).  (in 
Japanese;  3  tables;  one  figure;  in  USDA  Library,  Washington,  D.  C.) 

The  optimum  temperature  for  the  growth  of  the  bakanae  fungus  (28°  C.) 
is  lower  than  that  for  the  occurrence  of  overgrown  seedlings  (36 0  C.). 
The  latter  is  about  the  optimum  temperature  for  the  growth  of  rice 
seedlings.    The  lowest  temperature  for  the  occurrence  of  overgrown 
seedlings  germinated  from  infected  seeds  was  20°  C.  in  one  variety  and 
30°  C.  in  another. 

[Translation  and  abstract  by  Prof.  T.  Yamaki  and 
Dr.  B.  B.  Stowe] 

148.    HEMMI  (T. )....... 1937 

ON  CEREAL  DISEASES  IN  JAPAN 

Shokubutsu  Byogai  Kenkyu  (Forschungen  auf  dem  Gebiet  der 
Pflanzenkrankheiten)  2.,  pp.  1-17  (1937).  (in  English; 

in  USDA  Library,  Washington,  D.  C.) 
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A  list  is  given  of  the  common  diseases  of  rice,  barley,  wheat,  oats,  rye, 
Indian  corn,  Italian  millet,  proso  millet  (Panicum  miliaceum) ,  and  great 
millet  (Andropogan  sorghum) ♦    The  Japanese  name  of  the  disease  is  shown, 
along  with  its  English  equivalent  and  the  name  of  the  causal  organism. 

In  Part  I  the  relationship  of  soil  conditions  to  the  development  of  the 
blast  disease  of  the  rice  plant  is  discussed.    Part  II  deals  with  the 
virus  diseases  of  the  rice  plant .    Part  III  concerns  the  pathology  of  the 
"Bakanae"  disease,  an  abstract  being  as  follows: 

In  recent  times  no  plant  disease  has  held  the  interest  of  plant  patholo- 
gists in  Japan  so  much  as  the  bakanae  disease  of  rice  seedlings.    This  is 
a  destructive  disease  which  usually  occurs  in  nursery-beds  and  produces 
characteristic  stem  elongation.    The  causal  fungus,  whose  conidial  stage 
is  known  to  belong  to  Fusarium.  was  described  by  Sawada  in  1917  but 
recently  it  was  changed  to  Gibberella  fujikuroi  (Sw)  Wr.  by  Wollenweber. 

In  1926  Kurosawa  reported  that  abnormal  growth  of  the  affected  seedlings 
is  related  to  toxic  excretions  from  the  causal  organism.    At  almost  the 
same  time  Seto  in  the  author's  laboratory  (Laboratories  of  Phytopathol- 
ogy and  Ideology,  Kyoto  Imperial  University)  was  carrying  on  certain  ex- 
periments touching  on  the  same  problem.    The  results  of  his  experiments, 
which  were  first  published  in  1928  in  three  papers,  clearly  show  that  a 
growth-accelerating  substance  is  produced  by  the  organism  grown  on  syn- 
thetic medium.    Other  investigators  are  now  trying  to  find  out  the  nature 
of  this  product. 

Seto's  work  on  suppression  of  growth  by  culture  filtrates  is  discussed, 
as  well  as  the  effect  of  soil  temperature  and  soil  moisture  on  the 
bakanae  disease. 

Nisikado  succeeded  in  producing  overgrowth  in  rice  seedlings  by  inocula- 
tion with  the  causal  fungus  of  the  sugar  cane  disease  "Pokkahboeng". 

[Abstract  by  F.  H.  Stodola] 

149.    HEMMI  (T.)  and  AOYAGI  (Z.).  1941 

ECOLOGICAL  STUDIES  ON  IMPORTANT  FUNGI  PATHOGENIC  TO  THE  CROPS  IN 
THE  FAR  EAST.  I.  GERMINATION  OF  THE  MACROCONIDIA  OF  GIBBERELLA 
FUJIKUROI  IN  RELATIONSHIP  TO  SOME  ENVIRONMENTAL  FACTORS 

Annals  of  the  Phytopathological  Society  of  Japan  11  (No.  2), 
pp„  66-80  (1941).  (In  Japanese,  with  English  summary;  in 

Library  of  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo) 

Experiments  carried  out  in  Japan  showed  that  the  optimum  temperature  for 
the  germination  of  the  macroconidia  of  Gibberella  fujikuroi  causing 
'bakanae'  [elongation]  disease  of  rice  seedlings  [R.A.M. ,  20,  p.  240  and 
next  abstract]  was  28°  to  30°  C,  the  maximum  being  above  44°  and  the 


H 

Abstracts 
150,  and  151 

minimum  below  8°  [ibid.,  15.,  p.  175]  -    The  germination  rate  of  macro- 
conidia  on  slides  in  a  saturated  atmosphere  at  23°  averaged  45„5  per  cent, 
but  "was  slight  at  97-5  Per  cent  humidity.    The  presence  of  a  thin  film  of 
water  was  found  to  be  necessary  for  germination.    The  percentage  germina- 
tion and  germ  tube  length  were  greater  in  the  absence  of  light.  Cultural 
filtrates  of  Ophiobolus  miyabeanus  and  Piricularia  oryzae  accelerated 
germination  of  G.  fu.iikuroi  more  than  its  own  filtrates. 

[R.A.M.  20,  3^2  (1951);  complete  abstract .    An  abstract  also 
appears  In  Biol.  Abstr.  19^9.  L2783,  where  the  volume  number 
is  incorrectly  given  as  "10".] 

150.  HERZFELD  (L=),  FRIJS  (B.),  and  ERLENMEIER  (H, )...... .1953 

THE  THIAZOLE  ISOSTERE  OF  FUSARINIC  ACID 

Helvetica  Chimica  Acta  2£,  pp.  18^2-18^5  (1953).  (In  German; 

in  USDA  Library,  Washington,  D.  C.) 

The  isostere  of  fusarinic  acid,  5_n-butylthiazole-2-carboxylic  acid,  was 
synthesized  and  its  activity  as  a  wilt  toxin  compared  with  that  of 
fusarinic  acid.    Details  appear  in  C.Ao  k%,  1012  (1955). 

[Abstract  by  F.  H.  Stodola] 

151.  HILLMAN  (V.  S.)  1957 

CONTROL  OF  PEA  INTERNODE  SECTION  GROWTH  BY  PH0T0PER IOD ICALLY  ACTIVE 
RADIATIONS,  GROWTH  SUBSTANCES,  AND  SUCROSE 

Plant  Physiology  22  (Supplement),  p.  XLVIII  (1957) .  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

Galston  and  Baker  found  that  apical  internode  sections  from  pea  seedlings 
which  had  been  previously  treated  with  red  light  have  a  higher  indole - 
acetic  acid  (IAA)  optimum  (l0~i  M)  than  those  from  completely  dark- 
grown  seedlings  (l0-6  M) .    This  has  been  confirmed,  with  naphthaleneacetic 
-acid  (NAA)  as  well  as  with  IAA.     In  addition,  growth  of  sections  from 
red-treated  seedlings  is  promoted  by  added  sucrose,  while  that  of  sections 
from  dark -grown  plants  is  not.    With  optimal  IAA  and  sucrose,  the  growth 
of  the  former  greatly  exceeds  that  of  the  latter. 

Growth  is  affected  by  exposure  of  the  sections  themselves  to  photoperiod- 
ically  active  radiations  shortly  after  excision.     The  growth  ot  sections 
from  dark -grown  seedlings  is  inhibited  by  red  light,  near-infrared 
reverses  this  inhibition,  but  has  no  effect  alone.    Near-infrared  promotes 
the  growth  of  sections  from  red-treated  plants;  red  light  reverses  this 
promotion  but  has  no  effect  alone.    These  results  hold  at  low  levels  of 
added  auxin  or  in  its  absence,  but  no  radiation  effects  are  observed  with 
10-1  m  IAA. 
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Gibberellic  acid  (GA)  promotes  the  growth  of  both  types  of  sections  at 
all  levels  of  IAA.    The  effects  of  GA  and  of  near-infrared  on  sections 
from  red-treated  plants  are  almost  perfectly  additive.    The  results  sug- 
gest that  GA  is  not  specifically  affecting  the  red-infrared  response. 
All  the  experiments  are  consistent  with  the  hypothesis  that  the  radia- 
tions affect  the  "auxin  sensitivity"  of  the  tissues.    The  similarity  of 
the  effects  of  IAA  and  NAA  indicates  that  the  mechanism  probably  does 
not  involve  auxin  destruction  by  the  IAA  oxidase  system,, 

[Abstract  of  the  paper  presented  August  29,  1957  at  the 
"Gibberellin  and  Kinetin"  session  (J.  L.  Liverman  pre- 
siding) sponsored  jointly  by  the  American  Society  of 
Plant  Physiologists  and  the  Physiological  Section  of 
the  Botanical  Society  of  America,  Stanford  University, 
Stanford,  California] 

HILLMAN  (W.  S.)  1957 

THE  EFFECT  OF  LIGHT  AND  KINETIN  ON  NON-PHOTOSYNTHETIC  GROWTH  IN 
THE  LEMNACEAE 

Plant  Physiology  ^2  (Supplement),  pp.  XLVIII-XLIX  (1957) • 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

Aseptically -cultured  Lemma  minor  will  grow  in  total  darkness  on  minerals 
plus  sucrose,  yeast  extract,  and  casein  hydrolysate  (Gorham,  1950). 
Growth  soon  ceases  on  minerals  plus  sucrose  alone,  but  a  few  minutes  ex- 
posure to  red  light  results  in  rapid  multiplication  over  the  next  2-3 
days  in  darkness,  at  a  rate  approximately  proportional  to  the  logarithm 
of  the  energy  given.    This  promotion  by  red  light  is  reversed  by  subse- 
quent near-infrared  treatment.    L.  minor  can  be  grown  indefinitely  on  a 
mineral -sucrose  medium  with  less  than  200  kiloergs/cm2  (10  minutes)  of 
red  light  every  3  or  k  days. 

Kinetin  (6-furfurylaminopurine)  added  to  the  medium  duplicates  the  effect 
of  red  light  in  short-term  experiments,  with  optimum  activity  at  3  X  10~6 
M.    The  effects  of  light  and  kinetin  given  together  are  much  less  than 
additive.    6-benzylaminopurine  is  more  active  than  kinetin,  cobalt  nitrate 
(10~4  M)  and  adenosine  (10~4  M)  are  somewhat  active,  while  gibberellic 
acid  has  no  effect  on  growth  in  darkness.    These  results  seem  to  indicate 
a  close  relationship  between  the  action  of  kinetin  and  of  the  red-infrared 
reversible  photomorphogenic  system.    They  also  suggest  the  use  of  L.  minor 
as  an  assay  object  for  kinetin  activity. 

While  the  light  or  kinetin  requirement  in  at  least  one  strain  of  L.  minor 
is  absolute,  other  workers  have  found  that  certain  species  of  the 
Lemnaceae  will  grow  in  darkness  on  a  mineral -sucrose  medium.    At  least 
two  such  species  (Spirodela  oligorhiza.  L.  per pus ilia)  are  also  being 
studied  in  attempts  to  determine  the  relationship  between  growth  in  dark- 
ness, the  red-infrared  system,  and  the  natural  occurrence  of  kinetin-like 
substances. 
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[Abstract  of  the  paper  presented  August  29,  1957  at  the 
"Gibberellin  and  Kinetin1'  session  (J.  L.  Liverman  pre- 
siding) sponsored  jointly  by  the  American  Society  of 
Plant  Physiologists  and  the  Physiological  Section  of 
the  Botanical  Society  of  America,  Stanford  University, 
Stanford,  California] 

HIRAYAMA  (S . ) . .  . . .  . .  193^ 

STUDIES  ON  THE  ANAEROBTOSTS  OF  PLANT  DISEASE  FUNGI .     I.    A  COMPARA- 
TIVE STUDY  ON  THE  AEROBIC  RESPIRATION  OF  THE  FUNGI 

Memoirs  of  the  College  of  Agriculture,  Kyoto  Imperial  University 
20,  pp.  1-17  (193*0°  (In  English;  2  figures;  k  tables;  in 

USDA  Library,  Washington,  D.  C.) 

The  anaerobic  respiration  or  alcoholic  fermentation  of  23  cultural  strains 
of  plant  pathogenic  fungi  was  investigated „    The  quantity  of  C02  evolved 
was  volume trically  measured  by  the  use  of  Tamiya's  fermentation  apparatus. 
Most  fungi  are  capable  of  respiring  anaerobically,  but  to  a  different 
degree.    Among  the  investigated  spp.,  Piricularla  oryzae  and  Pythium 
debarvanum  can  not  ferment  glucose  under  anaerobic  conditions.    Weak  fer- 
mentation was  observed  with  Fusarium  oxysporum.  Fusarium  spp0  Nos.  2  and 
3  (the  causal  organisms  of  stem  rot  of  sweet  potato),  Corticium  centrifu- 
gum.  Sclerotium  oryzae -s a t iv ae .  Cephalothecium  roseum,  Phytophthora  nico- 
tianae,  Thielavia  basicola.  Pestalozzia  diospyri  and  Colletotrichum 
circinans .    Gibberella  saubinetii .  Hypochnus  sasakii .  Ophiobolus  miyabeanus . 
Sclerotium  sp.  No.  1  (the  stem-rot  fungus  of  Yucca)  show  fermentation  of 
medium  intensity.    The  strongest  fermentation  activity  was  found  in; 
Fusarium  sp.  No.  7  (a  potato  tuber-rot  fungus),  Fusarium  sp.  No.  13  (the 
causal  fungus  of  watermelon -wilt ) ,  Gibberella  f yj ikuroi  and  Colletotrichum 
spinaciae ♦    In  most  cases,  the  intensity  of  anaerobic  respiration  decreases 
reciprocally  with  age  of  mycelium  and  duration  of  anaerobiosis .  The 
acidity  of  the  culture  soln.  is  not  changed  markedly  by  fermentation.  In 
those  fungi  causing  vigorous  fermentation,  it  takes  place  also  under 
aerobic  conditions.    There  is  no  definite  relation  between  intensity  of 
anaerobic  respiration  and  parasitic  capacity. — Auth.  summ. 

[Biol.  Abstr.  1935.  6593;  complete] 

HORI  (S.)  1898 

SOME  OBSERVATIONS  ON  "BAKANAE"  DISEASE  OF  THE  RICE  PLANT 

Agricultural  Experiment  Station  Record  (Noji  Shikenjo  Seiseki) 
No.  12  (l),  pp.  110-119  (l898).  (In  Japanese;  two  plates 

following  p.  119;  in  Library  of  National  Institute  of  Agricul- 
tural Sciences,  Nishigahara,  Tokyo;  copy  from  Dr.  T.  Hayashi) 

From  observations  and  experiments  conducted  in  the  field  and  laboratory, 
the  following  results  are  obtained. 
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1.  The  bakanae  disease  occurs  most  often  in  the  nursery  seedbeds,  where 
the  rice  seeds  are  densely  sown  after  germination.     It  also  occurs  fre- 
quently when  the  seeds  are  allowed  to  germinate  first  and  then  sown  in 
the  beds. 

2.  The  "bakanae  phenomenon"  (the  appearance  of  unusually  long  stems)  is 
not  attributed  to  damage  of  the  growing  point  of  the  coleoptile  or  to 
inhibition  of  the  growth  of  the  radicle. 

3o    One  of  the  characteristics  of  the  disease  is  the  dark  brown  color  of 
the  basal  parts  of  the  stem  where  there  is  abundant  production  of  mycelium 
and  spores .    The  bakanae  symptoms  are  produced  by  inoculation  with  sus- 
pensions of  mycelium  and  spores . 

k.    The  pathogen  is  considered  to  be  Fusarium  heterosporum  Nees. 

5.    The  pathogen  enters  the  rice  seedling  when  the  coleoptile  is  about 
1  cm.  long,  and  the  bakanae  symptoms  appear  when  the  seedling  attains  a 
height  of  about  20  cm. 

[Abstract  by  Prof.  Y.  Sumiki  and  Dr.  T.  Hayashi] 

155o    HORI  (S.)  O..1903 

BAKANAE  DISEASE  OF  RICE 

Lectures  on  Plant  Diseases  (NSsakumotsu  Byogaku),  Seibido,  Tokyo, 
1903 o    First  Edition,    pp.  114-121.  (in  Japanese;  in  Library 

of  the  National  Institute  of  Agricultural  Sciences,  Nishigahara, 
Tokyo;  copy  from  Dr.  T.  Hayashi) 

A  brief  account  of  the  disease  was  given  in  1828  by  T.  Konishi  (in 
Nogyo  Yowa,  Vol.  1,  page  11).    The  present  author  describes  the  symptoms 
in  detail,  and  a  comparison  of  the  growth  of  affected  seedlings  with 
healthy  ones  is  tabulated,  showing  that  in  affected  seedlings  the  total 
length,  as  well  as  the  lengths  of  the  stem  and  first  leaf,  are  almost 
twice  those  found  in  healthy  ones.    When  heavy  seeds  selected  with  brine 
and  soaked  in  water  were  sown  at  a  low  rate  (about  l/60th  bushel  per  36 
square  feet),  they  yielded  few  or  no  affected  seedlings.    When  light  or 
heavy  seeds,  which  were  allowed  to  germinate  to  a  sprout  l/2  inch  long, 
were  sown  at  a  high  rate  (l/20th  bushel  per  36  square  feet),  the  number 
of  affected  plants  per  plot  (36  sq.  ft.)  reached  several  hundreds.  In 
addition,  wet  weather  at  the  time  of  germination  of  the  seeds  appears  to 
be  favorable  for  infection.    The  pathogen  appears  as  a  white  or  pink 
bloom  at  the  ground  level  of  the  stem,  and  produces  abundant  crescent- 
shaped  conidia,  measuring  35-^-5  x  3-5  J1  in  size.     It  is  identified  as 
Fusarium  heterosporum  Nees.     It  can  infect  only  very  young  shoots  immedi- 
ately after  germination.    As  control  measures,  it  is  recommended  to 
select  heavy  seeds,  to  sow  on  a  nursery  bed  at  a  low  rate,  and  to  avoid 
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sowing  seeds  which  have  been  allowed  to  germinate  previously  (in  order 
to  hasten  the  early  growth  of  young  seedlings). 

[Abstract  by  Prof.  H.  Asuyama,  Faculty  of  Agriculture, 
University  of  Tokyo] 

HORI  (S.).o  „1906 

DAMAGE  CAUSED  BY  THE  BAKANAE  DISEASE  OF  RICE 

Nogyo  Sekai  (Agricultural  World)  1  (No.  3),  pp.  56-57  (1906). 
(in  Japanese;  in  Library  of  National  Institute  of  Agricultural 
Sciences,  Nishigahara,  Tokyo;  copy  from  Prof.  Y.  Sumiki) 

It  is  generally  known  that  even  after  being  transferred  to  a  rice  field 
bakanae  seedlings  do  not  grow  well.    As  a  result  of  a  lack  of  an  elabo- 
rate quantitative  survey  on  the  damage  caused  by  the  bakanae  disease, 
these  affected  plants  have  been  considered  merely  as  poorly-grown  seed- 
lings and  generally  replanted  in  the  rice  fields  with  healthy  ones. 

Last  year  on  my  way  to  Shiga  prefecture,  I  happened  to  recognize  a  rice 
paddy  where  incidence  of  the  bakanae  disease  was  severe.    After  a  sur- 
vey was  made,  it  was  surprising  to  see  that  very  severe  damage  had  been 
done.    When  faced  with  seedling  transplantation  to  the  rice  field,  it 
is  advisable  that  each  bakanae  seedling  be  removed  before  the  time  of 
transfer.    Bakanae  disease  never  occurs  in  the  rice  field.    Hence,  the 
appearance  of  this  disease  in  a  rice  field  is  evidence  that  affected 
seedlings  have  been  transferred. 

The  panicles  of  affected  plants  are  an  inch  shorter  than  those  of  healthy 
ones,  and  the  total  number  of  grains  per  panicle  in  affected  plants  is 
less  than  half  that  in  normal  ones.    On  account  of  greater  hull  thickness 
in  affected  plants,  dehulling  is  not  easy.    The  salt  water  selection 
method  indicates  that  most  of  the  grains  from  affected  plants  float. 
Also  there  are  many  immature  or  green  grains  and  "white  spotted  rice" 
[chalky]  grains  among  the  hulled  bakanae  grains.    These  results  clearly 
indicate  that  the  quality  of  rice  grains  from  bakanae  plants  are  defi- 
nitely inferior. 

According  to  last  year's  survey  in  Shiga  prefecture,  there  were  36OO 
bakanae  seedlings  per  0.2^5  acres  in  the  most  severe  cases.     If  these 
affected  plants  were  healthy  ones,  the  following  result  should  be 
observed? 


2  Av.  No.  of  grains 
:          per  head 

:  Total  No. 
:  of  grains 

:  Calc.  No.  of  vol.  units 
:        38.000  grains/unit 

3600  affected 

• 
• 

rice  plants 

:  7806 

282,980 

7.kh6 

3600  normal 

• 

plants 

:  166.4 

• 
• 

599,0^0 

15.766 

Diffo  in  Noo  of  Volumetric  Units  =8.32 
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The  above  figures  show    only  the  loss  in  yield.     In  addition,  the  poor 
quality  of  grains  as  shown  by  the  salt-water  selection  method  and  the 
difficulty  of  dehulling  indicate  that  the  bakanae  disease  causes  great 
damage  to  the  rice  plant  as  a  whole. 

[Translation  of  complete  article  by  H.  Sasame] 

157.     HORI  (S. )....... 1907 

DAMAGE  CAUSED  BY  THE  BAKANAE  DISEASE  OF  RICE 

Nogyo  Sekai  (Agricultural  World)  2  (No.  6),  pp.  6K-66  (1907). 
(in  Japanese;  in  Library  of  National  Institute  of  Agricultural 
Sciences,  Nishigahara,  Tokyo;  copy  from  Prof.  Y.  Sumiki) 

This  is  an  annual  reminder  to  farmers  to  be  careful  during  transplant- 
ing to  eliminate  seedlings  having  bakanae  disease.    The  author  also 
describes  his  experiments  done  at  Nishigahara  in  which  he  transplanted 
to  one  plot  only  affected  seedlings,  and  to  the  other  only  healthy  ones. 
A  comparison  of  the  two  showed  the  following: 

1.  Length  of  heads:    On  the  average  in  the  affected  plants  the  panicles 
are  1.2  inches  shorter  than  those  of  normal  plants. 

Number  of  grains  per  head:    The  panicles  of  affected  plants  average  kh 
grains  less  than  those  of  normal  plants. 

2.  Number  of  tillers:    Affected  seedlings  have  fewer  tillers. 

3.  Salt-water  selection:    More  floating  rice  grains  from  affected 
plants  o 

k.    The  affected  grains  have  thicker  hulls  and  lighter  rice  grains. 

5.  Quality  of  rice  grains:    About  10$  of  grains  from  healthy  plants  are 
poor;  with  affected  plants  the  figure  is  20$. 

6.  Hardness  of  grain:    Affected  grains  are  softer  than  healthy  ones. 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola; 
checked  by  Prof.  T0  Yamaki] 

I580    HORI  (S.  ).  1907 

SOME  OBSERVATIONS  ON  THE  DAMAGE  TO  RICE  PLANTS  BY  "BAKANAE"  DISEASE 

Imperial  Agricultural  Experiment  Station  Bulletin  (Noji  Shikenjo 
Hokoku)  No.  Jk,  pp.  73-86  (1907).  (In  Japanese;  many  tables; 

in  Library  of  National  Institute   of  Agricultural  Sciences, 
Nishigahara,  Tokyo;  copy  from  Dr.  Hayashi) 
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From  observations  of  rice  plants  infected  with  the  bakanae  fungus,  the 
following  results  are  obtained. 

1.  Tillering  in  the  infected  rice  plants  is  depressed. 

2.  The  panicles  of  infected  plants  are  shorter  than  normal.    The  aver- 
age number  of  grains  per  panicle  decreases  to  about  2/3  to  1/3  that  of 
the  control.    The  decrease  is  greater  in  a  year  of  good  harvest  in  good 
weather. 

3.  Infected  plants  ripen  improperly,  and  contain  empty  glumes. 

k.    The  percentage  yield  on  dehulling  decreases  in  the  case  of  the  in- 
fected plants,  since  their  seeds  have  thicker  hulls. 

5.  The  hulled  rice  from  infected  plants  contain  many  inferior  rice 
kernels,  such  as  green-colored  hulled  rice. 

6.  The  hardness  of  the  hulled  rice  of  infected  plants  decreases  to  low 
values,  and  as  a  result  there  is  an  increase  in  the  quantity  of  broken 
rice  after  milling. 

[Abstract  by  Prof.  Y.  Sumiki  and  Dr.  T.  Hayashi] 

159.    HORI  (S.).  1910 

EFFECT  OF  INFECTION  BY  BAKANAE  DISEASE  UPON  THE  YIELD  OF  RICE 
PLANTS 

Diseases  of  Cultivated  Plants  (Nosakubutsu-Idan)  Vol.  I,  Tokyo, 
1910.    pp.  I33-I3IK  (In  Japanese;  a  collection  of  Hori's 

articles  on  plant  diseases,  which  had  previously  appeared  in 
magazines  and  elsewhere;  in  USDA  Library,  Washington,  D.  C„) 

A  considerable  number  of  affected  plants,  as  many  as  36OO  plants  per 
l/h  acre,  were  observed  in  individual  fields  in  Shiga  prefecture  near 
Kyoto  in  1905.    Since  the  average  number  of  grains  per  head  of  in- 
fected plants  and  of  healthy  plants  were  78. 6  and  166.4  respectively, 
reduction  of  yield  is  calculated  to  be  1.7  bushels  per  acre  in  the  case 
of  a  field  having  36OO  affected  plants.     In  addition,  the  grains  of  the 
affected  plants  are  light  and  show  inferior  quality.    The  heads  of  in- 
fected plants  are  shorter  than  the  healthy  plant  by  1-1/4  inches. 
Accordingly,  it  is  recommended  to  remove  affected  seedlings  before 
transplanting. 

[Abstract  by  Prof.  H.  Asuyama,  Faculty  of  Agriculture, 
University  of  Tokyo] 
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160 .  HORI  (S.)o  1910 

ADDITIONAL  NOTES  ON  THE  EFFECT  OF  INFECTION  BY  BAKANAE  DISEASE  ON 
YIELD  OF  THE  RICE  PLANT 

Diseases  of  Cultivated  Plants  (Nosakubutsu-Idan)  Volo  I,  Tokyo, 
1910.    pp.  I35-I38.  (in  Japanese;  a  collection  of  Hori's 

articles  on  plant  disease,  which  had  previously  appeared  in 
magazines  and  elsewhere;  in  USDA  Library,  Washington,  D.  C„) 

In  1906,  a  test  was  made  in  Tokyo    to  confirm  the  findings  of  the  previous 
year,  using  two  36  sq.  ft.  plots  planted  with  both  270  infected  and  270 
non-infected  seedlings.    The  average  for  50  heads  showed  that  in  infected 
plants  the  number  of  grains  per  head  was  kk  less  than  in  healthy  plants. 
The  average  number  of  tillers  for  infected  plants  was  3*3  per  plant,  while 
that  of  healthy  seedlings  was  2.2.    The  percentage  of  light  kernels  (less 
than  1.13  in  specific  gravity)  was  33$  in  the  case  of  grains  from  in- 
fected plants  and  26$  from  non-infected  plants.    The  ratio  of  brown  rice 
to  hull  was  smaller  in  the  grains  from  infected  plants „    Of  the  brown  rice 
grains,  about  20$  from  the  infected  plot  were  bad,  compared  with  10$  for 
the  non-infected  plot.    The  hardness  of  the  grains  was  lower  in  the  in- 
fected series  than  in  the  control.    Thus  the  "bakanae"  disease  shows  an 
appreciable  effect  not  only  on  yield  but  also  on  the  quality  of  the  rice 
grains . 

[Abstract  by  Prof.  H.  Asuyama,  Faculty  of  Agriculture, 
University  of  Tokyo] 

161.  HUNG  (C.  Ho)  and  LII  (S.  C.).  .1950 

THE  EFFECTS  OF  GRANOSAN  TREATMENT  FOR  THE  CONTROL  OF  SOME  SEED- 
B0RNE  DISEASES  OF  RICE 

Agricultural  Research  (Taiwan)  1  (No.  h) ,  pp.  1-10  (1950). 
(in  Chinese,  with  an  English  summary;  11  tables;  h  graphs; 
in  USDA  Library,  Washington,  D.  C.) 

Granosan  soln.  in  H20  is  recommended  as  a  seed  disinfectant  for  the  con- 
trol of  some  seed-borne  diseases  of  rice.     Immersion  of  the  seeds  for 
1  hr.  in  0„05$  solns.  killed  Piricularia  orvzae .  0.07$  solns.  effectively 
controlled  Helminthosporium  orvzae  and  Gibberella  fujikuroi.    The  internal 
mycelia  of  P.  orvzae  and  H,.  orvzae  were  killed  as  soon  as  affected  leaf 
lesions  were  washed^swiftly  through  0.3$  solns.    Similar  results  were  ob- 
tained by  spraying sym,  "blast "-affected  plants.    Treated  plants  gave  better 
germination  and  si.         no  toxic  effect. 

[C.Ao  KQ,  23its  hf>0h  (195*0;  complete  abstract] 
iwer 
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IDETA  (A.)..  1911 

BAKANAE  DISEASE  OF  RICE 

Handbook  of  Plant  Diseases  in  Japan  (Zotei  Nippon  Shokubutsu 
Biyori  Gaku),  pp.  785-787  (Published  1911).  (In  Japanese; 

according  to  Ideta  (see  Abstract  165),  this  is  Volume  II  of  the 
enlarged  and  revised  edition;  Volume  I  appeared  in  1909;  in 
Library  of  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo;  copy  from  Dr.  T.  Hayashi) 

Scientific  name  of  organism;    Fusarium  heterosporum  Nees. 

The  bakanae  disease  is  found  both  in  the  variety  grown  in  dry  fields,  as 
well  as  that  cultivated  in  the  paddy  fields.    Among  other  names,  the 
peasants  call  the  affected  plants  "male  seedlings",  "heron  seedlings", 
"silly  seedlings",  and  "spear  carrier" ■    According  to  the  report  of  the 
Agricultural  Experiment  Station  (No.  12),  this  disease  is  caused  by  the 
fungus  mentioned.    However,  this  statement  may  be  questioned. 

Symptoms 

This  disease  is  found  in  rice  seedbeds  about  30  days  after  the  seeds  are 
planted.    In  general,  the  affected  seedlings  become  pale  yellow-green, 
the  stems  and  leaves  are  thinner  and  longer  than  normal,  and  the  plants 
become  taller  than  healthy  ones.    After  transplanting  to  the  rice  fields, 
the  affected  seedlings  do  not  reach  maturity.    The  severely  affected 
seedlings  have  only  2-3  leaves,  and  the  uppermost  leaf  is  thinner  and 
longer  than  normal  and  grows  straight  up.     In  less  affected  ones,  the 
first  three  or  four  leaves  to  develop  are  thinner,  longer  and  paler- 
green  than  normal.    Later  leaves,  however,  are  green  and  their  shape  is 
different  from  earlier  leaves.    The  leaves  of  these  less  affected  seed- 
lings are  longer  and  thinner  and  grow  out  sideways.    The  base  of  the 
plant  becomes  brown,  especially  in  "dry"  rice,  in  which  most  of  these 
spots  are  below  the  first  node.     In  "wet"  rice  there  is  scarcely  any 
difference  in  the  appearance  of  the  stem,  but  on  the  scutellum  there  is 
a  change  in  color. 

Less  affected  seedlings  recover  after  transplanting  to  the  rice  field 
and  are  scarcely  different  from  normal  plants.    Severely  affected  ones, 
however,  do  not  make  any  more  tillers.    Stems  and  leaves  become  thinner 
and  longer,  and  the  base  of  the  stem  under  water  becomes  more  brown- 
black  than  it  was  before  transplanting.    From  each., node  above  this  brown 
spot,  adventitious  roots  appear.    At  the  nodes,  av  -     the  middle  of 
September,  a  white  cottony  fungus  appears  and  lat  o     he  nodes  become 
pale  yellow.    The  less  affected  ones  survive  untrlcul9  time  of  heading 
and  the  heads  appear  a  few  days  earlier  than  norm         These  panicles 
have  a  smaller  number  of  flowers  than  usual.    Mos"        the  heavily  in- 
fected plants  die  before  heading,  but  those  that  d>.     arvive  form  heads 
but  die  without  yielding  ripe  grains. 
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Organism 

The  organism  is  cottony  in  appearance  and  is  observed  on  the  surface  of 
the  stem  at  the  time  of  heading.    At  first  the  organism  is  white  and 
then  changes  to  pale  pink.    The  actively  growing  mycelium  has  many 
branches  and  septa.    The  conidiophore  is  single  and  originates  from  the 
mycelium,  or  else  it  has  2-3  branches,  forming  a  broom  shape.    The  spore 
forms  at  the  end  of  the  conidiophore,  and  at  first  is  egg-shaped,  later 
becoming  crescent -shaped.    The  spores  formed  in  the  tissue  of  the  host 
plant  have  no  septa  whereas  those  formed  on  the  surface  of  the  host  plant 
have  1-5  septa.    The  length  of  the  spores  is  from  35-^5  u,  and  the  width 
3-5  P»    The  spore  germinates  quickly  in  the  presence  of  moisture  and 
forms  mycelium. 

Prevention  Methods 

Select  seeds  by  the  salt-water  selection  method.    Soak  seeds  in  water 
for  5-6  days.    Plant  in  the  seedbed  before  sprouting  takes  place.  Plant 
O.I59  quarts  of  seed  per  0.2^5  acres. 

[Translation  of  complete  section  by  H.  Sasame] 

I63.    IDETA  (A.)  1923 

LISEA,  A  GROUP  OF  FUNGI  CAUSING  BAKANAE  DISEASE  OF  RICE 

Handbuch  der  Pflanzenkrankheiten  Japans,  pp.  251-253. 
(Published  1923;  Supplement  to  the  6th  Editi  on;  in  USDA  Library, 
Washington,  D.  C.) 

Bakanae  Disease  of  Rice 
Pathogen:    Lisea  Fu.iikuroi  Sawada 

Symptoms:    This  disease  originates  in  the  stems  and  sheaths  of  rice. 
In  Formosa  the  disease  is  found  mostly  in  the  second  crop  and  hardly 
ever  in  the  first  crop.    It  is  found  throughout  the  seedbed  season, 
on  through  harvest  time,  and  causes  severe  damage  all  over  the  island. 
Affected  seedlings  grow  taller,  thinner  and  paler  green  than  normal 
ones  and  their  leaves  are  always  longer  and  narrower.    The  more  severely 
affected  seedlings  die.    The  less  affected  ones  are  transplanted  to  the 
rice  fields,  and  show  symptoms  about  the  time  of  the  second  weeding. 
Normal  seedlings  inoculated  with  the  organism  at  the  time  of  transplanta- 
tion show  disease  symptoms  at  the  same  time  as  the  naturally  infected 
plants . 

The  affected  plants  have  leaves  and  stems  longer  than  normal,  are  paler 
green  and  show  fewer  tillers.    In  the  plants  that  survive  until  head- 
ing, the  panicles  emerge  a  few  days  earlier  and  do  not  ripen  completely. 
Nodes  of  such  plants  have  numerous  adventitious,  fibrous  roots,  a  pale 
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pinkish  mold  appears  on  the  nodes,  and  the  plant  is  killed  in  the  last 
stages.    Later  on,  a  pale  pinkish  powder  forms  on  the  surface  of  the 
dead  plants.    The  straw  is  somewhat  pinkish  in  color.    This  is  the 
conidial  stage.     In  autumn  there  is  a  blue-black  powder  on  the  nodes, 
or  the  edge  and  surface  of  the  sheath,  which  is  the  manifestation  of  the 
perithecial  stage. 

Pathogen:    The  conidiophore  is  narrower  than  the  mycelium,  is  spread  out 
into  2-3  branches,  and  the  branching  is  repeated.    The  terminal  branch- 
ings of  the  conidiophore  are  12-24  x  3-4  p.  in  size,  and  the  tip  is 
pointed.    At  each  tip  is  a  conidium.    At  first  the  conidia  are  unicellu- 
lar and  colorless,  flat,  smooth,  egg-shaped  or  rod -shaped.    Later  they 
become  spindle-shaped,  have  a  sharp  point  at  one  end,  and  are  blunt  at 
the  other  end.    They  have  1,  3  or  5  septa.    The  sizes  of  the  non-septate 
conidia  range  from  6-20  x  3-4.5       and  those  of  the  spindle-shaped  ones 
with  septa  are  29-56  x  3.2-4.5  u„ 

The  asci  are  produced  within  the  perithecium.     In  color  the  perithecia 
are  violet-black  or  blue,  and  egg-  or  cube-shaped.    The  surface  is  not 
smooth.    The  size  is  240-360  x  220-420  p»    Asci  appear  in  groups,  are 
colorless,  have  thin  membranes,  and  are  cylindrical  in  shape =    At  the 
base  there  is  a  constriction.    The  size  of  the  ascus  is  96-120  x  8-12  jj. 
The  spore  is  colorless  and  ellipsoid  in  shape.    The  tip  is  round  and  the 
base  is  round  or  blunt.     It  has  a  septum  in  the  middle  and  its  size  is 
12-24  x  6-9  u. 

K.  Sawada  recognized  the  fungus  as  a  new  species  and  gave  it  the  scien- 
tific name  listed  above 0  The  conidial  stage  of  this  fungus  is  believed 
to  be  the  fungus  known  as  Fusarium  heterosporum  Nees  but  it  is  doubtful 
whether  Fusarium  heterosporum  causes  the  Bakanae  disease. 

lo    Sawada.    Contributions  on  Formosan  Fungi. 

Transactions  of  the  Natural  History  Society  of  Formosa  31.  131-135  (1917) 

2.    Sawada.    Descriptive  Catalogue  of  Formosan  Fungi.    Part  Io 
Special  Bulletin  gf  the  Agricultural  Station  of  Formosa  19_,  25I-257 
(1919). 

[Translation  of  the  complete  section  by  Ho  Sasame; 
checked  by  Prof.  T.  Yamaki] 

164.     IDETA  (Ao)o  1925 

A  BRIEF  HISTORY  OF  PLANT  PATHOLOGY  IN  JAPAN 

Annals  of  the  Phytopathc51ogical  Society  of  Japan  1  (No.  6, 

pp.  48-52  (1925)0  (in  Japanese,  with  an  English  summary; 

in  USDA  Library,  Washington,  D.  C. ) 

In  1918,  Prof.  M.  Shirai  published  "On  the  Development  of  Plantpathology 
in  Japans    A  Brief  Historical  Sketch"  in  "Annals  of  the  Phytopathologi- 
cal  Society  of  Japan"  Vol.  I,  No.  1.    He  wrote  chiefly  on  the  historical 
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facts  in  Tokyo  and  omitted  those  in  Sapporo,  the  other  center  of  plant 
pathology  in  Japan,  and  he  said  Prof .  K.  Miyabe  is  well  fitted  for  that 
purpose . 

In  the  present  article  I  tried  to  write  a  brief  history  of  plant  pathology 
in  Sapporo  on  the  material  supplied  by  Prof.  K.  Miyabe,  and  added  some 
other  facts  relating  to  plant  pathology  in  Japan,  which  I  know. 

[Complete  summary  from  the  paper] 

165c     IDETA  (A. )....... 1930 

A  BRIEF  HISTORY  OF  PLANT  PATHOLOGY  IN  JAPAN 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  3) ,  pp.  197- 
206  (I930)o  (In  English;  in  USDA  Library,  Washington,  D.  C.) 

This  is  a  history  of  plant  pathology  in  Sapporo  written  from  material 
supplied  by  Prof.  K.  Miyabe. 

The  Sapporo  Agricultural  College  was  founded  in  1876  at  Sapporo  by  the 
Colonial  Government  of  Hokkaido.    The  first  lectures  on  the  prevention 
and  cure  of  plant  diseases  were  given  by  Prof.  W.  P.  Brooks,  who  held 
the  chair  of  agriculture  from  I877-I8880    Dr.  S.  Hori,  afterwards  one 
of  the  authorities  on  plant  pathology,  was  a  student  in  the  college  at 
that  time. 

In  I877,  Dr.  K.  Miyabe,  who  had  studied  with  Prof.  W.  G.  Farlow  at 
Harvard  University,  returned  to  Japan  and  was  appointed  Professor  of 
Botany  in  the  college.    Many  of  his  students  later  distinguished  them- 
selves as  plant  pathologists. 

In  1906  a  professorial  chair  of  plant  pathology  was  established  at  the 
Agricultural  College  of  Tokyo  Imperial  University. 

In  1920  a  second  professorial  chair  for  plant  pathology  was  added  at 
Hokkaido  Imperial  University.    One  was  occupied  by  Prof 0  K.  Miyabe  for 
the  study  of  parasitic  diseases  of  plants  and  the  other  by  Prof.  S. 
It6  for  the  study  of  physiological  and  non -parasitic  diseases. 

The  "Botanical  Magazine"  of  the  Tokyo  Botanical  Society,  first  issued 
in  I887,  was  the  first  periodical  in  Japan  to  contain  articles  pertain- 
ing to  plant  pathology.     In  October  1914,  a  monthly  magazine  "The 
Journal  of  Plant  Protection"  (Byochu-gai  Zasshi)  was  issued  by 
Mr.  U.  Bokura,  a  pathologist  in  the  Section  of  Plant  Pathology,  at  the 
Imperial  Agricultural  Experiment  Station  at  Nishigahara.  Written 
solely  in  Japanese,  this  magazine  contributed  a  great  deal  to  the 
progress  and  distribution  of  knowledge  of  plant  diseases  in  Japan. 

In  February  1916,  the  Phytopathological  Society  of  Japan  was  founded. 
It  publishes  the  "Annals  of  the  Phytopathological  Society  of  Japan" 
which  appears  irregularly  with  articles  in  Japanese,  English,  German 
and  other  foreign  languages. 
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A  list  of  the  principal  Japanese  books  on  plant  pathology  is  given, 
starting  with  one  published  in  1882.    The  best  known  authors  are  Shirai, 
Ideta,  Hori,  Bokura,  and  Hara. 

Short  biographical  sketches  are  given  of  K.  Miyabe,  M.  Shirai  and 

S.  Horio    A  list  of  the  most  important  laboratories  for  plant  pathology 

concludes  the  article. 

[Abstract  by  F0  Ho  Stodola] 

IMPERIAL  CHEMICAL  INDUSTRIES,  LIMITED  1955 

NEW  ORGANIC  COMPOUNDS 

Patent  Application  Case  QII504A/II656A  (Commonwealth  of  Australia 
28.6.550 10190.,  1955).  (In  English;  in  NU  Library) 

The  application  covers  the  chemical  and  physical  properties  of  gibberel- 
lic  acid  and  its  derivatives,  the  production  of  gibberellic  acid  by 
fermentation,  and  its  effect  on  plants. 

PROPERTIES 

20 

(1)  Gibberellic  acid  (M.P.  253-235°  (gas);   [a]D    t  83°  (c,  O.5I  in 
CH3OH);  infra-red  curve  (Nujol-mull)  is  given;  X-ray  powder  diffraction 
lines  shown  in  table) 

(2)  Monomethyl  ester  (M„P„  209-210*C;  [a]±T  +  75°  (c,  O.5  in  C2H50H) 

(3)  p-Bromophenacyl  ester  (M.P.  2l8-219°C;  one  mole  C02  evolved  on 
acid  hydrolysis) 

17 

(4)  Acetyl  derivative  (M.P.  233-234 °C  (dec  J;  [a]D'  f  I520  (c,  0.5  in 
C2H50H) 

1  ft 

(5)  Methyl  acetylgibberellate  (M.P.  l80-l8l°C;   [a]t    +  I5O0  (c,  0.4  in 
C2H50H) 

(6)  Ethyl  gibberellate  (M.P.  I55-I560) 

(7)  "  "  hemi-methanolate  (M.P.  I5O-I5I0) 

(8)  Isopropyl    "  »  "  (M.P.  I5I-I520) 

(9)  Butyl  "  »  "  (M.P.  152-1530) 

(10)  Octyl  gibberellate  (M.P.  157-I590) 

(11)  Butyryl  gibberellic  acid  (M.P.  192°) 

(12)  Benzoyl  »  "     (M.P.  204-5°) 

(13)  Ethyl  acetylgibberellate  (M.P.  202-4°) 
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(Ik)    Isopropyl  acetylgibberellate  (M.P.  202-3°) 

(15)  Butyl  acetylgibberellate  (M.P.  lVf-9°) 

(16)  Ethyl  butyrylgibberellate  (M„P»  175-6°) 

(17)  Ethyl  benzoylgibberellate  (M.P.  192°) 

(18)  Octyl  acetylgibberellate  (syrup,  B.P.  195-202°  (5  x  10"5  mm.)) 

(19)  Diacetyl  gibberellic  acid  (M.P.  I86.5-I870) 

(20)  Methyl  diacetylgibberellate  (M.P.  166.5-168.5°) 

(21)  Sodium  gibberellate  sesquihydrate  (M.P.  230-238°  decomp.) 

(22)  Potassium       "  "  (M.P.  225-229°        "  ) 

(23)  Calcium  »  trihydrate        (M.P.  230-270°        "  ) 

PRODUCTION  (in  submerged  culture) 

Cultures  -  Strains  of  Gibberella  fu.iikuroi  which  produce  gibberellic 
acid  are  the  so-called  "Sawada"  and  "Miyake"  strains  obtainable  from 
the  Centraalbureau  voor  Schimmelcultures  at  Baarn,  Holland.    Four  strains 
in  the  I.C.I,  collection  (No.  1001,  100k,  1135  and  1139)  also  produced 
the  acid.    Samples  of  these  strains  have  been  deposited  with  the  Centraal- 
bureau and  with  the  Commonwealth  Mycological  Institute,  Kew,  Surrey. 

Fermentation  -  In  general  a  suitable  medium  must  contain  a  carbon  source 
(e.g.  sucrose,  glucose  or  glycerol,  at  2-30$  w/v),  an  ammonium  salt  or 
a  nitrate  or  a  protein  digest  as  nitrogen  source  (0.08$  N  suitable),  a 
magnesium  salt  (0.05$  MgS04-7H20  suitable),  a  phosphate  (0.1$  KH2P04 
suitable),  traces  of  iron,  copper,  zinc,  manganese  and  molybdate.  The 
pH  value  of  the  medium  was  adjusted  to  U.5  before  sterilization.  The 
medium  was  stirred,  aerated  at  a  rate  of  10  liters  per  minute  and  main- 
tained at  25°C„ 

The  following  work  showed  how  the  time  at  which  the  gibberellic  acid 
accumulated  and  its  final  yield  were  dependent  on  the  concentrations  of 
the  carbon  source  and  the  nitrogen  source,  as  well  as  on  the  ratio  of 
these  two  concentrations.     In  these  studies  the  mold  was  grown  in  30 
liter  batches  on  the  following  medium:    MgS04  (30  g.),  KH2P04  (150  go); 
60  ml.  of  H20  containing  0.1  g.  FeS04«7H20,  0.015  g.  CuS04.5H20,  0.1  g. 
ZnS04-7H20  and  0.01  g.  MnS04o7H20,  glucose  monohydrate  and  NIUNO3  as 
given  in  table;  30  liters  H20. 

The  yields  of  gibberellic  acid  (mg.  per  liter)  are  shown  in  the  follow- 
ing tables. 
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Yield  of  Gibberellic  Acid  (mg. /liter) 


Glucose 

Hours  of 

Concentration  of  NH4NO3 

monohydrate 

fermentation 

1.2 

2.4 

4.8 

9.6 

160 

120 

- 

it 

161 

19 

- 

ii 

19^ 

- 

ti 

PI  P 

59 

ii 

219 

40 

ii 

ps8 

61 

146 

44 

49 

ti 

102 

114 

204 

n 

402 

139 

312 

204 

4 

138 

it 

168 

- 

n 

I85 

65 

34 

n 

210 

4 

5 

n 

282 

100 

71 

8 

8 

n 

305 

107 

71 

5 

7 

20 

100 

it 

114 

ii 

137 

5 

_ 

it 

161 

41 

3 

d 

_ 

ii 

I85 

42 

7 



20$ 

139 

3 

ii 

163 

20 

ii 

235 

123 

ii 

259 

134 

it 

283 

-LOc: 

ii 

307 

189 

it 

331 

244 

ii 

402 

364 

it 

426 

368 

ti 

474 

408 

ii 

618 

544 

ii 

666 

424 

ii 

738 

465 

ii 

785 

501 
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Yield  of  Gibberellic  Acid  (mg./l.) 


Jb  NH4NO3 

0„  96 

0»4o 

0.24 

Uc  12 

$  Dextrose 

16 

94 

211 

310 

148 

8 

5 

60 

I85 

200 

4 

13 

118 

2 

5 

5 

8 

50 

These  results  show  (a)  the  yield  of  gibberellic  acid  increases  with  in- 
creasing ratio  of  glucose/NH4N03;   (b)  the  yield  of  gibberellic  acid 
increases  with  increasing  NH4NO3;   (c)  in  media  of  given  glucose  concen- 
tration production  of  gibberellic  acid  commences  soonest  in  media  of 
low  NE1NO3  concentration;   (d)  in  media  of  given  NH4NO3  concentration 
production  of  gibberellic  acid  commences  soonest  in  media  of  low  glu- 
cose concentration;   (e)  gibberellic  acid  is  produced  by  the  fungus  only 
during  times  when  it  is  accumulating  or  subsisting  upon  internal 
reserves  of  fat  and  carbohydrate,  in  other  words  when  active  growth  of 
the  fungus  has  been  checked  by  exhaustion  of  either  the  nitrogen  or 
carbon  in  the  medium » 

Isolation  -  The  method  described  is  for  still  culture  filtrates,  but 
presumably  is  applicable  to  ones  produced  by  the  submerged  process. 
The  culture  filtrate,  of  pH  4  or  less,  was  extracted  with  10  g./l.  of 
activated  charcoal .    The  air-dried  charcoal  (containing  20-30$  water) 
was  continuously  eluted  with  acetone,  and  the  eluate  evaporated  in  vacuo 
to  an  aqueous  concentrate  which  was  extracted  twice  with  ethyl  acetate. 
The  combined  ethyl  acetate  solutions  were  extracted  twice  with  l/4 
volume  of  pH  6.3  phosphate  buffer.    The  combined  buffer  extracts  (ad- 
justed to  pH  3«8)  were  extracted  twice  with  an  equal  volume  of  ethyl 
acetate .    Concentration  gave  crude  crystalline  gibberellic  acid,  which 
was  purified  by  addition  of  petroleum  ether  (B.P.  60-80°)  to  a  solution 
of  the  crude  product  in  boiling  ethyl  acetate. 

EFFECT  ON  PLANTS 

Wheat  seedlings  grown  in  water  culture  solutions  containing  1-10  ppm 
of  gibberellic  acid  increased  50$  in  height,  the  increase  being  due  to 
great  increase  in  length  of  the  mesocotyl  and  a  smaller  increase  of 
later  internodes  and  of  leaves.    Fresh  and  dry  weight  of  shoots  was  in- 
creased while  fresh  and  dry  weight  of  roots  was  decreased,  with  the  net 
effect  on  the  whole  plant  being  an  increase  in  fresh  and  dry  weight. 
There  was  a  great  increase  in  carbon  assimilation  per  plant.    The  sap 
from  cytolyzed  plants  contained  25$  more  fructose  and  100$  more  glucose 
than  untreated  plants. 
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The  effect  on  pea  seedlings  of  some  derivatives  of  gibberellic  acid  is 
shown  in  the  following  table. 


Compound 
Acetyl  gibberellic  acid 

Diacetyl  gibberellic  acid 

Methyl  acetyl  gibberellate 

Monobenzoyl  gibberellic 
acid 

Ethyl  gibberellate 

Butyl  gibberellate 

Butyl  acetylgibberellate 

iso-propyl  acetyl- 
gibberellate 

is o -propyl  gibberellate 
Butyryl  gibberellic  acid 

Octyl  gibberellate 
Ethyl  acetylgibberellate 
Phenyl  acetylgibberellate 

Sodium  gibberellate 
sesquihydrate 

Potassium  gibberellate 
sesquihydrate 

Calcium  gibberellate 
sesquihydrate 


Applied  through 
roots 

high  activity 
(equal  to  GA) 

high  activity 
moderate  activity 
high  activity 

moderate  activity 
moderate  activity 
high  activity 
moderate  activity 

high  activity 
high  activity 

moderate  activity 
high  activity 
high  activity 
high  activity 

high  activity 
(equal  to  GA) 

high  activity 
(equal  to  GA) 


Applied  through 
leaves 

high  activity 
(equal  to  GA) 

high  activity 
slight  activity 
high  activity 
(equal  to  GA) 
inactive 
inactive 
inactive 
inactive 

inactive 

high  activity 
(equal  to  GA) 

inactive 

inactive 

not  tested 

high  activity 
(equal  to  GA) 

high  activity 
(equal  to  GA) 

high  activity 
(equal  to  GA) 


In  a  pasture  trial  it  was  found  that  applications  of  gibberellic  acid 
(l-k  ozo/acre)  as  an  aqueous  spray  increased  the  dry  matter  yield  of 
herbage  at  the  first  cut.    The  yellow  appearance  of  the  grass  could  be 
reduced  by  simultaneous  application  of  fertilizer.    Apparently  appli- 
cations of  gibberellin  to  grass  land  in  the  early  spring,  autumn  or 
winter  will  cause  the  grass  to  grow  under  conditions  of  low  light  in- 
tensity and  low  temperature. 


[Abstract  by  F. .H.  Stodola] 


I 

Abstracts 
167  and  168 

I67.    IMURA  (J. )....... 1937 

ON  THE  ALCOHOLIC  FERMENTATION  OF  GIBBERELLA  FUJIKUROI,  THE  CAUSAL 
FUNGUS  OF  THE  "BAKANAE"  DISEASE  OF  THE  RICE  PLANT  AND  ITS  RELA- 
TION TO  PATHOGENECITY 

Shokubutsu  Byogai  Kenkyu  (Forschungen  auf  dem  Gebiet  der 
Pflanzenkrankheiten)  %  pp.  289-309  (1937).  (In  Japanese, 

with  English  summary,  13  tables,  in  USDA  Library,  Washington, 
D.  C.) 

1.    The  alcoholic  fermentation  of  fourteen  culture  strains  of  Gibberella 
Fujikuroi  (Saw.)  Wr.,  the  causal  fungus  of  the  "Bakanae"  disease,  and 
the  relation  of  their  fermentation  activities  to  their  pathogenecity 
have  been  investigated „ 

2„     In  the  comparative  study  of  their  fermentation  activities,  the 
quantity  of  the  carbon  dioxide  produced  by  each  strain,  which  grew  in  a 
peptone-salt  solution  containing  5  percent  glucose  as  the  carbon  source, 
was  volumetrically  measured  by  the  use  of  Tamiya's  fermentation  appara- 
tus.   The  intensity  of  the  fermentation  was  determined  by  means  of  the 
estimation  of  the  volume  of  carbon  dioxide  produced  by  the  mycelium  of 
an  unit  weight. 

3<>    The  results  of  the  above  experiment  showed  clearly  that  the  fermen- 
tation activity  was  not  necessarily  the  same  in  these  strains „  Compar- 
ing the  anaerobic  respiration  during  the  period  of  fifteen  days  after  a 
cultured  three  days  aerobically,  the  fermentation  activity  of  the 
strongest  strain  No„  26  (G)  was  found  to  be  more  than  three  times  as 
great  as  that  of  the  weakest  strain  No.  18. 

ho    The  pathogenecity  to  rice-seedlings  of  three  strains,  representa- 
tive of  those  possessing  the  strongest  fermentation  activity,  were 
compared  with  the  pathogenecity  of  the  three  weakest  strains  of  that 
activity.    As  far  as  the  writer's  experiment  was  concerned,  there 
seemed  to  exist  no  distinct  relation  between  the  fermentation  activity 
and  the  pathogenecity.    However,  the  strains  showing  a  weak  fermenta- 
tion activity  and  a  strong  pathogenecity  were  inclined  to  grow  more 
vigorously  under  an  aerobic  condition  than  those  showing  a  strong 
activity  of  fermentation. 

[Complete  summary  from  the  paper.    See  also 
RoAoMo  12,  769-770  (1938).] 

I680    IMURA  (j.)..0  1940 

ON  THE  ANGLES  BETWEEN  BLADES  AND  CULMS  IN  THE  ACCELERATED  RICE 
SEEDLINGS  CAUSED  BY  GIBBERELLA  FUJIKUROI 

Annals  of  the  Phytopathological  Society  of  Japan  10  (No«  l), 
pp.  k^-KQ  (1940).  (in  Japanese,  in  Library  of  National 

Institute  of  Agricultural  Sciences,  Nishigahara,  Tokyo) 
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The  angles  between  blades  and  culms  were  measured  for  four  varieties  of 
rice,  and  the  results  for  healthy  and  affected  plants  were  compared. 
For  the  first  four  leaves  above  the  base  of  the  culm,  the  angle  was  in 
all  cases  considerably  greater  in  the  case  of  the  affected  plants. 

Anatomical  observation  of  the  leaf  blade  showed  that  the  length  of  the 
epidermal  and  parenchymatous  cells  of  the  upper  half  of  the  base  of  the 
leaf  blade  was  greater  in  affected  seedlings  than  in  'normal,  but  in 
the  lower  half  it  was  almost  the  same  as  in  the  healthy  ones.  Division 
of  cells  was  not  observed . 

The  hanging  down  of  the  leaf  blade  is  due  to  the  fact  that  in  affected 
seedlings  the  cells  of  the  upper  part  of  the  leaf  blade  elongate  more 
than  those  of  the  lower  part  of  the  same  leaf  blade.    Moreover,  in  an 
affected  leaf  cells  are  more  slender,  so  that  the  leaf  is  physically 
weaker  than  a  healthy  leaf. 

[Translation  and  abstract  by  Prof.  T.  Yamaki 
and  Dr.  B.  B.  Stowe] 

l69o     ITO  (So)  and  KIMURA  (j. )..„»... 1929 

WET  RICE  BAKANAE  DISEASE  AND  METHODS  FOR  ITS  PREVENTION 

Hokkaido  Agricultural  Experiment  Station  Special  Bulletin  No.  86, 
6  pp.   (1929).  (in  Japanese;  one  figure  showing  elongation 

of  affected  rice;  in  library  of  the  Botanical  Institute,  Faculty 
of  Agriculture,  Hokkaido  University,  Sapporo,  Japan;  copy  from 
E.  Shikata,  Librarian) 

The  bakanae  disease  causes  damage  every  year  and  hence  can  be  classed 
as  one  of  the  serious  rice  diseases.     It  is  caused  by  a  fungus  and  the 
symptoms  are  well  known.    The  disease  can  be  prevented  by  sterilization 
of  seeds o    This  report  is  issued  for  the  benefit  of  farmers  and  gives 
the  symptoms  of  the  disease  in  detail.    For  prevention  of  the  disease 
it  is  recommended  that  (1)  old-fashioned  threshing  methods  be  used; 
(2)  seeds  be  selected  by  the  salt-water  method;   (5)  seeds  be  treated 
with  formalin;  and  (k)  affected  seedlings  be  removed  from  the  seedbed 
and  burned. 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola J 
170o    ITO  (So )....... 1929 

NOTES  ON  THE  STUDY  OF  RICE  DISEASES 

Japanese  Journal  of  Plant  Protection  (Byo-chu-gai  Zasshi)  10 
pp.  406-408  (l929)o  (In  Japanese;  in  USDA  Library,  Washington, 

Do  C.    Summary  of  a  paper  presented  at  a  meeting  of  the  Phytopatho- 
logical  Society  of  Japan) 
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The  fungus  causing  Bakanae  disease  was  named  Fusarium  heterosporum  Nees 
by  Hori.    Later  Sawada  named  it  Lisea  f uj ikuroi  Sawada.    At  present, 
after  the  discovery  of  the  ascigerous  stage,  the  organism  is  known  as 
Gibberella  moniliformis  (Sheld „ )  Winel „  and  not  as  Lisea, 

This  organism,  when  in  the  seed,  is  killed  when  kept  at  57*5°  C.  for  15 
minutes.    However,  5  hours  of  soaking  in  water  at  room  temperature,  fol- 
lowed by  soaking  in  water  at  55°,  had  no  effect  on  the  organism,,  Soak- 
ing in  2$  formalin  was  effective,  and  the  seed  could  be  kept  in  such  a 
solution  for  one  hour  without  harm.    Also  soaking  for  J -11  hours  in  cold 
water,  followed  by  soaking  at  5k<,k°  for  five  minutes,  was  effective. 
Salt-water  selection  of  seeds  was  advisable. 

[Translation  of  part  on  bakanae  disease  by  H.  Sasame; 
abstract  by  F.  H.  Stodola;  checked  by  Prof.  T.  Yamaki] 

171.    ITO  (S„)co co„.. 1930 


THE  CAUSE  OF  THE  BAKANAE  DISEASE 


Annals  of  the  Phytopathological  Society  of  Japan  2  (No0  3),  PP«  276- 
277  (1930).  (In  Japanese.    Summary  of  a  paper  presented  at  a 

meeting  of  the  Phytopathological  Society  of  Japan.  In  USDA  Library, 
Washington,  D.  C.) 

The  author  wants  to  tell  first  of  the  early  work    on  the  bakanae  disease 
and  describe  the  relationship  between  the  conidial  and  ascigerous  stages, 
according  to  the  cultural  studies  of  the  bakanae  fungus  made  by  J. 
Kimura.    By  considering  all  the  work  previously  done  on  the  bakanae  fun- 
gus, it  seems  that  the  organism  should  have  been  placed  not  in  the  genus 
Lisea  but  in  the  genus  Gibberella  as  Gibberella  fuj ikuroi  (Sawada),  and 
that  G.  fu.i ikuroi  (Saw. )  is  the  same  as  Gibberella  moniliformis .     It  is 
also  necessary  to  study  the  pathogenicity  of  G.  futi ikuroi  in  corn. 

The  organism  causing  the  bakanae  disease  has  had  the  following  scientific 
names  1 


Gibberella  moniliformis  (Sheldon)  Wineland  (1924) 
■  Fusarium  moni forme  rmonilif orme 1  Sheldon  (1904) 
"  F.  heterosporum  Hori  (not  Nees)  (1898) 
~  Lisea  Eu.i  ikuroi  Sawada  (1917) 
"  Gibberella  Fu.i  ikuroi  (Sawada)  Ito  (in  shed,) 


For  the  prevention  of  the  disease,  some  recommend  cold  and  warm  water 
soaking,  but  the  experiment  made  by  J.  Imura  and  S.  Araki  under  the 
author's  supervision  prove  this  method  to  be  ineffective.    Kimura  and 
Araki  mention  a  superior  method  using  formalin  or  copper  sulfate. 

[Translation  of  complete  article  by  H.  Sasame; 
checked  by  Prof.  T.  Yamaki] 
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172.    ITO  (S.)  and  KIMURA  (J. )  .1931 

STUDIES  ON  THE  "BAKANAE 11  DISEASE  OF  THE  RICE  PLANT 

Report  of  the  Hokkaido  National  Agricultural  Experiment  Station 
No.  27,  99  pp»  (1931).  (Pages  1-9^  are  in  Japanese.  An 

English  summary  follows  on  pages  numbered  I-5.    Plates  I  and  II, 
with  their  legends,  follow  the  summary.    Plate  I  shows  the  effect 
of  the  disease  on  various  parts  of  the  rice  plant.    Plate  II  con- 
sists of  drawings  illustrating  the  morphological  characteristics 
of  the  organism.    In  USDA  Library,  Washington,  D.  C) 

1.  The  "Bakanae"  (foolish  seedling)  of  the  rice-plant  is  one  of  the 
serious  and  widespread  diseases  in  our  country «    This  report  contains  an 
account  of  the  experiments  conducted  during  the  five  years  (l92i*-1928), 
the  object  of  which  was  to  get  all  possible  information  concerning  the 
causal  fungus  and  to  determine  the  best  ways  for  controlling  the  disease. 

2.  The  disease  occurs  in  every  stage  of  the  development  of  the  rice- 
plant,  causing  it  to  assume  a  characteristic  tall  and  slender  appearance 
and  also  to  become  yellowish  green  in  color.    When  the  grains  were 
affected,  the  light  salmon-colored  sporodochia  of  the  fungus  are  notice- 
able along  the  suture-line  of  the  glumes. 

3.  In  Hokkaido,  the  number  of  affected  plants  reaches  often  as  high  as 
20$  or  more  in  the  ordinary  rice-fields  and  6000  to  36OOO  culms  per  acre 
even  in  the  well  managed  fields  of  the  Experiment  Station. 

k.    When  the  affected  seedlings  were  singly  transplanted  in  the  rice- 
field;  about  38$  of  them  recovered  before  the  harvesting  time,  about 
59$  died  away  and  about  3$  remained  unchanged  showing  the  characteristic 
symptoms.    Among  these  plants  which  succumbed,  about  25$  died  away  within 
twenty  days  from  the  transplantation,  about  k-l%>  within  forty  days  and  a 
total  of  51$  had  died  before  the  earing  period. 

5.    The  affected  plants  were  always  inferior  in  the  number  of  tillers, 
in  the  length  of  the  ears,  in  the  number  of  grains  per  ear,  and  also  in 
the  degree  of  ripening  compared  with  the  healthy  ones. 

60    A  species  of  Fusarium  was  always  isolated  from  the  seedlings,  culms 
and  grains  affected  by  the  disease  and  its  positive  pathogenicity  to  the 
rice-seedlings  was  proved  by  inf ection-experiments ,> 

7*  Similar  infection-experiments  were  made  with  viieat,  barley,  Indian 
corn,  common  and  foxtail  millets,  but  the  results  were  completely  nega- 
tive in  all  plants  except  Indian  corn.  The  latter  plant  seemed  to  have 
a  somewhat  feeble  susceptibility,  showing  brownish  discoloration  on  the 
basal  part  of  the  culm  from  the  invasion  of  the  hyphae  in  the  tissues 
and  causing  the  hindrance  of  the  growth  without  any  sign  of  the  charac- 
teristic symptoms  of  the  "Bakanae". 
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8.     In  Hokkaido,  the  ascigerous  form  of  the  causal  fungus  is  produced  on 
the  affected  culms  in  the  autumn.    By  the  single-ascospore-culture,  we 
can  easily  obtain  a  species  of  Fusarium  which  is  identical  with  the  above 
mentioned  in  the  morphological,  physiological  and  pathological  characters. 

9o    The  conidial  stage  was  erroneously  identified  with  Fusarium  hetero- 
sporium  Nees  by  S.  Hori  in  1898,  and  the  ascigerous  stage  was  named 
Lisea  Fujikuroi  by  Sawada  in  1917 •     In  the  opinion  of  the  senior  author, 
S.  Ito,  the  fungus  seems  to  be  identical  with  or  only  a  variety  of 
Gibberella  moniliformis  (Sheldon)  Wineland  (=  Fusarium  monili forme 
Sheldon),  having  the  microconidia  in  chains  or  in  false  heads,  the  macro- 
conidia  mostly  with  3  septa,  no  chlamydospores,  and  the  ascospores  with  1 
or  rarely  2  or  3  septa.    He  is  now  engaged  in  the  comparative  study  of 
both  fungi  to  solve  the  question.    At  any  rate,  the  name  Lisea  Fu/iikuroi 
is  not  acceptable,  recognizing  that  Lisea  is  only  a  section  of  the  genus 
Gibberella  according  to  the  view  of  Wollenweber.     In  the  meantime,  the 
name  Gibberella  Fuj ikuroi  (Sawada)  S.  Ito  is  proposed  for  it. 

10.  The  conidia  germinated  easily  in  water  in  5-6  hrs.  at  25°C  and  pro- 
duced secondary  conidia  on  the  hyphae  after  one  day. 

11.  The  ascospores  also  germinated  in  water  in  3-5  hrs.  at  25-26  °C  and 
produced  conidia  after  one  day.     In  nature,  a  majority  of  the  ascospores 
germinate  in  the  perithecia  in  the  autumn  of  the  year. 

12 o  The  fungus  grew  well  on  the  various  cultural  media  and  produced 
conidia  abundantly.    On  potato-decoction  agar,  straw -decoction  agar  and 
steamed  straw,  indigo-black  sclerotia  were  formed,  but  not  perithecia. 

13.  Three  cardinal  temperatures  for  the  growth  of  the  fungus  were  deter- 
mined as  about  10°,  26°  and  30°C. 

Ik.  The  fungus  is  so  highly  resistant  to  dry  heat  that  it  even  survived 
after  an  exposure  of  h  hrs.  at  95  °C  and  only  died  away  after  h  hrs.  at 
100°C. 

15.  To  wet  heat,  it  is  also  resistant.    The  conidia  suspended  in  water 
were  killed  by  55°C  in  17.5  min.,  57.5°C  in  12. 5  min.  and  60°C  in  2.5 
min.    The  hyphae  in  the  host-tissues  are  more  resistant.    They  succumbed 
after  20  min»  at  55*C,  15  min.  at  57.5°C  and  5  min.  at  60°C. 

I60  The  fungus  survived  readily  after  an  exposure  to  -23 °C  for  a  few 
hours . 

17.  The  results  of  the  experiments  on  the  effect  of  chemicals  showed 
that  the  conidia  were  killed  in  one  day  by  the  application  of  1-2$  solu- 
tion of  formalin  or  0.1$  solution  of  corrosive  sublimate.    Solutions  of 
copper  sulphate  and  stimulating  disinfectants  (Tillantin  and  Uspulun) 
were  less  effective  than  the  above  mentioned. 

18.  The  filtrate  of  the  cultured  solution  of  the  fungus  caused  the  over- 
growth of  the  rice-seedlings,  showing  the  characteristic  symptoms  of 
the  disease. 
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19.  Longevity  of  the  fungus  was  determined „    The  hyphae  in  the  host- 
tissues  retained  their  vitality  even  after  3  years  under  dry  condition 
in  the  laboratory.,    When  the  affected  straw  and  grains  were  in  the  open 
field  hung  to  the  trunk  of  a  tree,  the  hyphae  within  them  grew  out  very 
well  in  the  next  spring.    However,  very  few  overwintered  in  or  on  the 
ground  and  none  at  all  in  the  barn -yard  manure. 

20.  Longevity  of  the  conidia  was  shorter  than  the  hyphae,  but  still  they 
survived  2  years  or  more  under  dry  condition  in  the  room. 

21.  The  fungus  retained  its  vitality  in  the  2  years  old  cultures  on  the 
artificial  media. 

22.  From  the  results  of  the  fundamental  experiments  above  mentioned,  it 
seemed  to  the  authors  that  the  best  ways  for  prevention  of  the  primary 
infection  of  the  disease  might  be  the  elimination  of  the  affected  grains, 
the  disinfection  of  the  seeds  and  precautions  against  the  affected  straw. 
At  the  same  time,  by  means  of  the  field  experiments  we  endeavoured  to 
determine  the  best  practical  methods  for  controlling  the  disease . 

23„  The  grains  harvested  from  the  affected  fields  or  their  adjacent 
places  were  sown  and  a  severe  outbreak  of  the  disease  was  experimentally 
proved . 

2k,  There  was  no  definite  correlation  between  the  amount  of  seeding  done 
and  the  severity  of  the  disease. 

25.  Hulled  or  wounded  grains  were  responsible  for  the  severity  of  the 
disease,  so  these  grains  must  be  eliminated  before  sowing  the  seeds.  In 
Hokkaido,  these  undesirable  grains  are  often  found  mixed  in  considerable 
number  especially  when  the  grains  were  roughly  thrashed  by  a  motor 
machine . 

260  In  the  transplanted  fields,  the  disease  was  more  prevalent  than  in 
the  direct  seeded  fields. 

27.  Among  many  varieties  cultivated  in  Hokkaido,  some  varieties,  i.e. 
Shiroke,  Akage  no.  3  and  Kairvo-mochi  no.  1,  were  resistant,  and  Bozu,, 
Bozu  no.  5,  Chinkobozu  and  Iburi-wase  were  susceptible  to  the  disease. 
In  general,  non-glutinous  varieties  seem  to  be  rather  more  susceptible 
than  glutinous  varieties. 

23.  Salt-water  treatment  for  the  seeds  using  salt-water  of  1.08  s.g.  for 
non -glutinous,  or  of  1.07  s.g.  for  glutinous  varieties  was  effective  to 
control  the  disease, 

29.  Disinfection  of  the  seeds  was  of  prime  importance  to  control  the  dis- 
ease.   Hot  water  treatment  was  not  effective  in  our  several  experiments. 
In  every  case,  steeping  the  seeds  in  solutions  of  formalin  or  copper 
sulphate  showed  the  best  results,  while  corrosive  sublimate,  Tillantin, 
Uspulun,  Ubertin  and  Semesan  were  less  effective. 
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30.  When  copper  sulphate  solution  was  used,  the  rice-seedlings  were  often 
injured,  especially  the  radicles  were  checked  in  growth,  unless  special 
care  was  taken.    Even  in  1$  solution  within  6  hrs.  the  injurious  effect 
was  detected  when  the  steeped  seeds  were  not  soon  after  carefully  washed 
with  water . 

51.  After  repeated  experiments,  it  was  decided  that  the  working  method  of 
disinfection  is  to  steep  the  seeds  in  2ft>  formalin  solution  for  30  min.  or 
in  1$  solution  for  one  hour. 

32.  The  methods  of  control — the  selection  and  disinfection  of  the  seeds 
and  the  precaution  against  the  affected  straw — were  recommended  to  the 
farmers  in  the  Circular  of  our  Station  distributed  in  1929.     It  is  our 
pleasure  that  we  have  received  much  information  on  the  successful  control 
of  the  disease  from  the  farmers  in  various  places  in  Hokkaido. 

[Complete  summary  from  the  paper.    Abstracts  appear  in 
R.A.M.  11,  398-399  (1932)  and  Biol.  Abstr.  1933.  7666.] 

ITO  (S.)  and  SHIMADA  (S. )  ..1931 

ON  THE  NATURE  OF  THE  GROWTH  PROMOTING  SUBSTANCE  EXCRETED 
BY  THE  "BAKANAE"  FUNGUS 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  k) , 
pp.  322-338  (1931).  (In  English;  12  tables;  one 

plate  (following  p.  337)  showing  effects  of  culture  filtrates 
on  rice  seedlings.     In  USDA  Library,  Washington,  D.  C.) 

1.  Hoping  that  the  experimental  results  may  aid  the  solution  of  the  prob- 
lem as  to  what  the  stimulating  substance  in  the  filtrate  of  the  cultured 
solution  of  the  "Bakanae ' -fungus  really  is,  the  experiments  were  conducted 
from  six  different  phases. 

2.  The  optimum  concentration  of  the  filtrate  resulting  the  "Bakanae" 
symptom  seems  to  be  between  10  and  1$. 

3.  The  function  producing  the  symptom  is  not  common  to  the  species  of 
Fusarium.  at  least  to  Fusarium  Lini. 

h.    The  growth  promoting  substance  is  thermostable,  neither  enzymic  nor 
volatile. 

5.  The  substance  is  adsorbed  completely  by  animal  black. 

6.  The  substance  is  diffusible  through  the  semipermeable  membrane. 

7.  By  the  difference  of  the  cultural  solution  of  the  fungus,  the  fil- 
trate does  not  cause  the  "Bakanae"  symptom,  for  example  the  filtrates 
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obtained  from  the  cultures  in  the  Richards  1  solution  omitted  KH2P04  or 
MgS04  or  both  of  them  do  not  cause  any  overgrowth  of  the  rice-seedlings 
but  checked  its  normal  growth. 

[Complete  summary  from  the  paper] 

174.     ITO  (S.)  and  SHIMADA  (S.)..o  1931 

ON  THE  NATURE  OF  THE  GROWTH  PROMOTING  SUBSTANCE  EXCRETED 
BY  THE  "BAKANAE "  FUNGUS 

Kagaku  (Tokyo)  (Science)  1,  p.  211  (1931).  (in  Japanese;  in 

Library  of  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo;  copy  from  Prof.  Y.  Sumiki) 

This  is  an  abstract  of  the  paper  published  by  these  authors  in  the  Annals 
of  the  Phytonathological  Society  of  Japan  2  (No.  4),  pp.  322-338  (1931 )• 
(See  Abstract  173,. ) 

175o    ITO  (S.)  and  SHIMADA  (S. )...... .1931 

ON  THE  NATURE  OF  THE  GROWTH  PROMOTING  SUBSTANCE  EXCRETED 
BY  THE  "BAKANAE"  FUNGUS 

Journal  of  the  Sapporo  Society  of  Agriculture  and  Forestry 
(Sapporo  norin  gakkwaiho)  22,  pp.  462-463  (1931 )•  (In 
Japanese;  in  USDA  Library,  Washington,  D.  C.) 

This  is  a  summary  of  the  article  by  these  authors  in  the  Annals  of  the 
Phy to-pathological  Society  of  Japan  2  (No.  4),  pp.  322-338  (1931).  (See 
Abstract  173c ) 

176e     ITO  (S. ).„..... 1932 

PRIMARY  OUTBREAK  OF  THE  IMPORTANT  DISEASES  OF  THE  RICE-PLANT  AND 
COMMON  TREATMENT  FOR  THEIR  CONTROL 

Report  of  the  Hokkaido  National  Agricultural  Experiment  Station 
No.  28,  211  pp.   (l932)o  (Pages  1-204  in  Japanese,  followed 

by  an  English  resume  on  pages  numbered  1-7°  Seven  plates  (the 
first  two  dealing  with  the  bakanae  disease)  and  legends  follow 
the  resumed     In  USDA  Library,  Washington,  D.  C.) 

This  report  deals  with  what  are  believed  by  the  author  to  be  the  three 
most  important  and  widespread  diseases  of  rice  in  Japans  blast, 
sesame  leaf  spot  and  bakanae.    The  following  is  the  only  part  of  the 
resume'  dealing  specifically  with  the  bakanae  disease: 

12.     On  or  in  the  straw  and  seeds  affected  by  the  "Bakanae " 
disease,  the  abundant  conidia  or  internal  hyphae  of  Gibberella 
Fu.iikuroi  (PI.  II-figs<>  8-10)  are  detected  under  a  microscope. 
So  these  agents  must  be  considered  conclusively  for  the  pre- 
vention of  the  disease. 
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13.     The  disease  occurs  in  every  stage  of  the  development  of  the  rice- 
plant  and  the  affected  seeds  are  characterized  by  the  presence  of  the 
light  salmon-colored  sporodochia  of  the  fungus  along  the  suture-line  of 
the  hull.    The  "red  paddy"  (Aka-momi )  (PI.  I-fig.  6)  must  be  taken  into 
serious  consideration,  because  they  are  often  contaminated  and  sown 
together  with  healthy  seeds. 

lh.    For  more  than  2  years  in  the  conidial  stage,  and  more  than  3  years 
in  that  of  the  internal  hyphae,  their  vitality  was  retained  under  dry 
condition  in  the  room.    When  the  affected  straw  and  seeds  were  left  in 
the  open  field  hung  to  the  trunk  of  a  tree,  the  hyphae  within  them  grew 
out  very  readily  in  the  next  spring,.    Very  few  overwintered  in  or  on 
the  ground  and  none  at  all  in  the  barn-yard  manure 0 

15.  The  ascigerous  form  of  the  fungus  is  produced  on  the  affected  culms 
in  the  autumn.    The  ripened  ascospores  easily  germinate  in  the  presence 
of  water  in  the  same  season  and  only  empty  perithecia  remain  always  in 
the  next  spring „    From  this  fact,  the  occurrence  of  the  ascospores  seems 
to  be  of  less  importance  in  the  overwintering  problem  of  the  fungus. 

16.  When  the  seeds  smudged  with  the  conidia  or  the  "red  paddy"  were 
sown,  a  severe  outbreak  of  the  disease  was  proved  experimentally.,  The 
disease  was  caused  also  by  the  infection  of  the  conidia  contaminated 
in  the  soil,  but  the  affected  plants  were  a  very  few  in  number » 

[An  abstract  appears  in  R.A.M„  12,  532-533  (1933)] 

177  „     ITO  (S.)  and  SHIMADA  (S.).  1932 

PROPERTIES  OF  THE  GROWTH  PROMOTING  SUBSTANCE  EXCRETED 
BY  THE  "BAKANAE"  FUNGUS 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No0  5)>  P«  ^TT 
(1932).  (in  Japanese;  summary  of  a  paper  presented  at  a 

meeting  of  the  Phytopathological  Society  of  Japan;  in  USDA  Library, 
Washington,  D.  C.) 

Experimental  results  were  presented.  The  material  in  the  talk  was  from 
earlier  reports  by  these  authors  on  this  substance. 

[Translation  of  complete  article  by  H.  Sasame] 

178„     ITO  (S. ).„..... 1953 

CONTRIBUTION  TO  OUR  AGRICULTURE  AND  FORESTRY  BY  PLANT  PATHOLOGY 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  6), 
ppo  523-529  (1933)-  (In  Japanese;  in  USDA  Library, 

Washington,  D.  C.) 
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The  following  is  a  translation  by  H.  Sasame  of  a  section  (on  p.  526) 
dealing  with  the  bakanae  disease: 

Recently  due  to  the  use  of  threshing  machines  which  scratch 
the  seed,  the  bakanae  disease  has  been  spreading.  Espe- 
cially in  Hokkaido,  the  three  diseases — blast,  sesame  leaf 
spot  and  bakanae — are  very  severe.    As  a  result  much 
research  has  been  done  on  these  diseases .    The  retention  of 
the  ability  to  produce  disease  over  a  period  of  years  has 
been  studied.    I  would  like  to  talk  about  the  results  ob- 
tained in  these  studies. 


There  follows  a  brief  description  of  these  results,  based  largely  on 
Ito's  work.    On  p«  527  methods  for  the  prevention  of  the  bakanae  dis- 
ease are  described. 
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179.  JOHNSON  (S.  P. )  and  LIVERMAN  (j„  L. )  .1957 

THE  CONTROL  OF  SUMMER  DORMANCY  IN  TOMATO  BY  GIBBERELLIC  ACID 

Plant  Physiology  22  (Supplement),  p.  XLVIII  (1957)-  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

It  has  been  previously  shown  that  far -red  radiation  induces  a  type  of 
dormancy  or  arrested  growth  in  summer -grown  tomatoes.    Gibberellic  acid 
reverses  the  far-red  effect,  and  a  more  normal  growth  results.    The  most 
striking  effects  are  on  stem  elongation  and  fruit  enlargement. 

[Abstract  of  the  paper  presented  August  29,  1957  at  "the 
"Gibberellin  and  Kinetin"  session  (j.  L.  Liverman  presiding) 
sponsored  jointly  by  the  American  Society  of  Plant  Physiol- 
ogists and  the  Physiological  Section  of  the  Botanical  Society 
of  America,  Stanford  University,  Stanford,  California] 

180.  JOHNSON  (S.  P.),  LIVERMAN  (J.  L. )  and  JENSEN  (E.  R. ) .......  1957 

THE  GIBBERELLINS . . . NEW  PLANT  GROWTH  BOOSTERS 

Texas  Agricultural  Progress  2.  (No.  h) ,  pp.  4-5  (1957)°  (in 
English;  k  figures;  in  USDA  Library,  Washington,  D.  C.) 

A  popular  account  of  the  action  of  gibberellin  on  plants,  particularly 
the  work  done  at  Michigan  State  University,  University  of  California, 
Los  Angeles,  and  the  Texas  Agricultural  Experiment  Station. 

[Abstract  by  F.  H.  Stodola] 

181.  JOHNSON  (T.  W.)  and  HALPIN  (J.  E.).  195^ 

ENVIRONMENTAL  EFFECTS  ON  CONIDIAL  VARIATION  IN  SOME  FUNGI 
IMPERFECT I 

Journal  of  the  Elisha  Mitchell  Scientific  Society  20,  pp.  51^-526 
(1954) •  (in  English;  11  figures,  one  table;  Ih  graphs,  in 

USDA  Library,  Washington,  D.  C.) 

A  brief  account  of  this  work  has  already  been  noticed  [R.A.M.,  22., 
p.  206] .    Five-week-old,  single  spore  cultures  of  Alternaria  solani . 
Curvularia  lunata .  Helminthosnorium  sativum.  H.  teres,  Piricularia 
orvzae .  Fusarium  moniliforme  fGibberella  fujikuroil .  and  Cercospora  sp. 
were  subjected  to  incandescent  or  fluorescent  light  (50  to  2,100  foot- 
candles)  at  the  Chemical  Corps  Biological  Laboratories,  Camp  De trick, 
Maryland.    The  treatment  had  no  influence  on  conidial  production  of 

G.  fu.iikuroi  and  Cercospora  sp.  or  on  a  non-sporulating  strain  of 

H.  teres .  In  the  others  it  markedly  increased  the  numbers  of  conidia 
in  colonies  kept  at  10,  25,  50,  and  95  per  cent,  relative  humidity  at 
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200  and  500  foot-candle  intensities  and  in  those  on  flood-seeded  plates 
containing  l/2,  1,  5;  10  and  20  per  cent,  total  nutrient  concentrations. 
The  nature  of  the  culture  medium  was  the  predominating  influence ,  but 
the  depth  of  the  medium  was  without  effect.    There  were  fewer  conidia  on 
plates  from  single  spores  or  plugs  of  mycelium  than  on  those  flood- 
seeded,  but  illumination  had  the  same  effect  on  both.    Sporulating  dif- 
ferences between  strains  were  maintained  under  illumination. 

The  age  of  the  culture  was  an  important  factor,  six-  and  eight-week -old 
cultures  producing  considerably  more  conidia  under  illumination  (200 
foot-candles)  than  two-  and  four -week -old  ones. 

Temperature  acts  by  increasing  or  decreasing  the  amount  of  growth  and 
hence  the  number  of  conidia,  but  increased  sporulation  under  illumina- 
tion at  26"°C„  and  31°  was  about  the  same.     Increasing  illumination  to 
1,500  foot-candles  without  raising  the  temperature  stimulated  sporula- 
tion, but  maximum  production  was  usually  at  500  foot-candles .    At  a 
constant  temperature  of  l8°Co  sporulation  was  low.    At  this  temperature 
all  the  strains  tested  except  Curvularia  lunata  showed  an  increase  in 
conidial  production  under  illumination,  which  reached  its  peak  at  200 
foot -candles . 

The  results  of  the  influence  of  light  quality  were  indeterminate. 


[R.A.M.  2k,  803  (1955);  complete] 
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182.  KAHN  (A.),  GOSS  (J.  A.),  and  SMITH  (D.  E. )...... .1956 

LIGHT  AND  CHEMICAL  EFFECTS  ON  LETTUCE  SEED  GERMINATION 

Plant  Physiology  21  (Supplement),  p.  XXXVII  (1956).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

A  number  of  organic  compounds  inhibit  germination  of  lettuce  seeds  in 
darkness;  continuous  red  or  white  illumination  increases  germination 
(Weintraub  1948).    By  use  of  several  organic  and  inorganic  compounds 
in  concentrations  up  to  about  3°5  atmospheres  it  was  established  that 
at  least  one  type  of  "chemical  inhibition"  of  lettuce  seed  germination 
is  osmotic  in  nature.    Small  quantities  of  red  light  (R)  prevent  this 
inhibition  and  small  amounts  of  far  red  light  (FR)  reverse  the  effect 
of  R.    R  is  fully  effective  shortly  after  the  seeds  have  begun  to  im- 
bibe; maximum  "osmotic  inhibition"  can  still  be  produced  after  the 
seeds  have  imbibed  water  for  several  hours .    Thus  R  is  effective  in 
protecting  the  seed  against  "osmotic  inhibition"  as  well  as  in  revers- 
ing inhibition,  and  increased  germination  is  directly  proportional  to 
energy  administered . 

A  mixture  of  gibberellic  acid  and  gibberellin  A  ("Ga")  can  substitute 
for  R  in  protecting  lettuce  seeds  against  "osmotic  inhibition"  of 
germination.    FR  does  not  reverse  the  Ga  effect.    Lettuce  seed  with 
high  dark  germination  can  be  made  R  requiring  by  a  high  temperature 
treatment  in  imbibed  condition  (Borthwick,  Hendricks,  Toole  and  Toole 
195^).    When  Ga  is  supplied  during  the  high  temperature  treatment  no 
R  dependency  is  created.    Ga  supplied  after  this  treatment  does  not 
seem  to  substitute  for  R. 

Extensions  and  implications  of  these  findings  will  be  presented „ 

[Abstract  of  the  paper  presented  August  30,  1956  at  the 
"Photoperiodism,  Seed  Germination"  session  (A„  Lang 
presiding),  sponsored  jointly  by  the  American  Society 
of  Plant  Physiologists  and  the  Physiological  Section  of 
the  Botanical  Society  of  America,  Storrs,  Connecticut] 

183.  KAHN  (A.),  GOSS  (j.  A.),  and  SMITH  (D.  E.)  ...1957 

EFFECT  OF  GIBBERELLIN  ON  GERMINATION  OF  LETTUCE  SEED 

Science  125,  pp.  6k^>-6k6  (1957).  (in  English;  k  tables  in 

USDA  Library,  Washington,  D.  C.) 

A  mixt.   (I)  of  gibberellin  Ax  and  gibberellin  A3  (100  mg./l.  of  medium) 
permits  germination  in  the  dark  of  lettuce  seeds  (Lactuca  sativa  var. 
Grand  Rapids)  possessing  a  natural  requirement  of  red  light  for  germi- 
nation.    I  also  promotes  germination  in  the  dark  of  seeds  in  which  a 
dependency  on  red  light  has  been  established  by  pre treatment  with  heat. 
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If  I  is  present  during  the  heat  treatment  the  secondary  light  require- 
ment is  not  established.     I  also  reduces  or  negates  dark-osmotic  adapta- 
tion such  as  that  caused  by  exposure  to  mannitol  soln.    The  effect  of 
red  light  but  not  that  of  I  may  be  reversed  by  subsequent  irradiation 
of  the  seeds  with  far  red  light. 

[C.A.  51,  8896  (1957),  complete] 

184.  KALYANASUNDARAM  (R.)  .1955 

CERTAIN  ASPECTS  OF  TOXICOLOGICAL  STUDIES  WITH  SPECIAL  REFERENCE  TO 
FUSARIUM  VASINFECTUM  ATK. 

Proceedings  of  the  Indian  Academy  of  Sciences ,  Section  B,  41, 
pp.  117-122  (1955).  (In  English;  in  USDA  Library, 

Washington,  D.  C.) 

Certain  aspects  of  toxicological  studies  with  special  reference  to 
Fusarium  vasinfectum  were  discussed  by  R„  Kalyanasundaram  (pp.  117-122), 
who  showed  that  recent  work  [see  above,  p.  387]  pointed  to  chemical  agents 
as  the  cause  of  wilting  rather  than  physical  causes.    He  referred  to 
research  into  the  early  stages  of  toxaemia  [loc.  cit.;  22,  p.  517]  and  the 
resuscitation  by  iron  and  manganese  amendments  to  the  soil  of  plants  start- 
ing to  wilt  (Varadarajan,  P.  D.,  Thesis,  Madras  University,  1953).  Meta- 
bolic resistance  in  cotton  plants  infected  by  F.  vasinfectum  was  shown  to 
be  related  to  the  ascorbic  acid  and  carbohydrate  content  f54-.  p.  319] . 
The  writer  referred  to  fusaric  [?  fusarinic]  acid  [see  above,  p.  386],  its 
action  on  host  plants,  its  greater  activity  at  pH  4.3  than  at  J. 2,  its 
antibiotic  powers  [loc.  cit.],  and  the  correlation  of  its  appearance  with 
the  carbon/nitrogen  ratio  of  the  medium.    It  is  suggested  that  the  early 
formation  of  fusaric  acid  could  initiate  the  production  of  lycomarasmin 
by  F.  Fbulbigenum  var.]  lvcopersici  in  tomato  wilt  [cf.  2i»  P«  122],  and 
that  F.  vasinfectum  present  in  the  rhizosphere  in  advance  of  infection 
might  produce  the  acid  there. 

[R.A.M.  25,  393-394  (1956);  complete] 

185.  KALYANASUNDARAM  (R.)...  1955 

SOIL  CONDITIONS  AND  ROOT  DISEASES    XIV.    HOST -PARASITE  RESPONSE  TO 
FUSARIUM  WILT 

Proceedings  of  the  Indian  Academy  of  Sciences,  Section  B,  42, 
pp.  145-153  (1955).  (In  English;  3  tables;  2  figures;  one 

plate;  in  USDA  Library,  Washington,  D.  C.) 

In  a  further  contribution  to  this  series  [cf .  R.A.M.  2k>  P*  226]  the 
author  describes  investigations  at  the  University  of  Madras  on  the  toxins 
derived  from  Fusarium  vasinfectum.    The  symptoms  that  appear  in  suscepti- 
ble cotton  [loc.  cit.]  are  due  to  fusaric [?  fusarinic]  acid  [22,  p.  269]; 
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these  do  not  appear  in  resistant  cotton,  although  the  fungus  enters  the 
roots.    The  toxins  of  F.  vasinfectum  can  also  damage  cut  shoots  of 
pigeon  pea,  even  though  the  fungus  cannot  infect  this  plant.    There  is 
therefore  specificity  of  infected  host,  but  not  of  toxin  action. 

It  is  indicated  that  resistance  is  due  to  a  higher  reserve  of  carbohy- 
drates and  ascorbic  acid  compared  to  that  in  susceptible  varieties,  and 
it  is  suggested  that  these  substances  are  utilized  in  the  resistant 
plants  to  form  a  labile  toxic  substance  which  inhibits  the  pathogen  in 
the  vascular  system  [cf.  25.,  p.  51] . 

[R.A.M.  25,  586  (1956);  complete] 

186.  KALYANASUNDARAM  (R. )...... .1955 

ANTIBIOTIC  PRODUCTION  BY  FUSARIUM  VASINFECTUM  ATK.  IN  SOIL 

Current  Science  2j±.,  pp.  3IO-3II  (1955).  (In  English;  one 

table;  in  USDA  Library,  Washington,  D.  C.) 

In  studies  at  the  University  Botany  Laboratory,  Madras,  Fusarium  vasin- 
fectum [R.A.M.,         p.  557]  produced  fusaric  [?  fusarinic]  acid  [cf.  3k, 
p.  169  and  preceding  and  following  abstracts]  in  soil  amended  with 
chopped  green  Glvricidia  maculata  leaves  or  oats  and  then  sterilized . 
The  fungus  required  ample  amounts  of  both  organic  nitrogen  and  carbohy- 
drate for  the  production  of  the  acid  in  soil. 

[R.A.M.  25,  386  (1956),  complete] 

187.  KALYANASUNDARAM  (R. )....... 1955 

BIOASSAY  OF  FUSARIUM  TOXIN.    AGAR-CUP  METHOD  FOR  QUANTITATIVE 
EVALUATION 

Journal  of  the  Indian  Botanical  Society  24,  pp.  43-46  (1955). 
(in  English;  one  figure;  in  USDA  Library,  Washington,  D.  C.) 

At  the  University  Botany  Laboratory,  Madras,  100  isolates  of  bacteria 
from  soil  were  tested  against  21-day-old  culture  filtrate  of  Fusarium 
vasinfectum  [see  preceding  and  following  abstracts];  19  were  markedly 
inhibited.  The  most  sensitive  (No.  5)  was  selected  for  perfecting  an 
assay  method  for  determining  the  concentration  of  the  antibiotic 
(fusarinic  acid). 

[R.A.M.  25,  386  (1956);  complete.    The  volume  number  of  the 
journal  is  incorrectly  given  as  "24"  See  also  R.A.M.  25j 
393-395  (1956)  for  abstracts  of  papers  presented  at  a 
"Symposium  on  soil  micro-organisms  and  plant  well-being. 
Twentieth  annual  meeting  of  the  Indian  Academy  of  Sciences, 
Belgaum,  December,  1954"  in  Proceedings  of  the  Indian 
Academy  of  Sciences .  Section  B,  lfcl,  97-154  (1955).] 
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188.  KALYANASUNDARAM  (R. )  and  VENKATA  RAM  (C.  S.  )..,.. .  .1956 

PRODUCTION  AND  SYSTEMIC  TRANSLOCATION  OF  FUSARIC  ACID  IN  FUSARIUM 
INFECTED  PLANTS 

Journal  of  the  Indian  Botanical  Society  25*  pp.  7-10  (1956). 

(in  English;  2  tables;  one  plate  following  p.  10;  in  USDA  Library, 

Washington,  D.  C.) 

At  the  University  Botany  Laboratory,  Madras,  fusaric  [?  fusarinic]  acid 
was  extracted  from  cotton  plants  infected  with  Fusarium  vasinfectum. 
and  assayed  in  comparison  with  the  pure  acid  by  a  modified  agar  cup 
technique  [R.A.M. ,  25j  p.  386].     Its  distribution  within  the  plants  was 
studied  by  observing  the  extent  of  inhibition  of  [unspecified]  bacterial 
growth  round  crushed  sections  from  various  parts  of  infected  plants, 
when  these  were  placed  on  agar  plates  seeded  with  the  bacteria.  There 
was  no  inhibition  round  comparable  sections  from  healthy  plants . 

Under  the  conditions  of  the  experiment  plants  two  to  three  weeks  old 
contained  an  average  of  17.28  ugm.  of  the  acid. 

[R.A.M.  25,  607  (1956);  complete] 

189.  KALYANASUNDARAM  (R.)  and  SUBBA-RAO  (N.  S.)  1957 

TEMPERATURE  EFFECT  ON  THE  IN  VIVO  PRODUCTION  OF  FUSARIC  ACID 

Current  Science  2£  (No.  2),  pp.  56-57  (1957).  (in  English; 

one  figure;  one  graph;  in  USDA  Library,  Washington,  D„  C.) 

At  the  University  Botany  Laboratory,  Madras,  India,  further  experiments 
were  made  on  the  production  of  fusaric  acid  [56.  p.  50]  in  Karunganni  2 
cotton  plants  infected  by  wilt  (Fusarium  vasinfectum) .    With  increasing 
temperature  from  32.5°  to  37*5°  C.  there  was  a  progressive  decrease  in 
wilt  and  a  gradual  accumulation  of  detectable  fusaric  acid  in  the  plants. 
Cystine  was  consistently  present  at  37»5°  but  not  at  32. 5°  or  35° •  The 
decreased  toxicity  of  fusaric  acid  at  37*5°  was  presumably  due  to  the 
preferential  chelation  of  cystine  with  free  iron  or  any  other  metallic 
ions  in  the  host,  rendering  them  unavailable  to  the  acid. 

From  the  above  results  it  is  concluded  that  higher  temperatures  may 
possibly  inhibit  the  formation  of  certain  enzyme  systems  of  the  host 
responsible  for  the  decarboxylation  and  N-methylation  of  fusaric  acid. 


[R.A.M.  2d,  h69  (1957);  complete.  See  also 
C.A.  51,  14031  (1957).] 
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190o    KATO  (J.)oo  1953 

STUDIES  ON  THE  PHYSIOLOGICAL  EFFECT  OF  GIBBER ELLIN.     I.     ON  THE 
DIFFERENTIAL  ACTIVITY  BETWEEN  GIBBERELLIN  AND  AUXIN 

Memoirs  of  the  College  of  Science,  University  of  Kyoto,  Series  B, 
20,  pp.  189-193  (l953)o  (In  English;  3  tables;  one  figure; 

in  USDA  Library,  Washington,  D.  C.) 

By  the  application  of  lanolin  paste  of  gibberellin,  internodes  of  seed- 
lings of  soybean,  tomato  and  sunflower  elongated  abnormally,  the  leaf 
growth  being  suppressed  at  the  same  time.    But  the  green  colour  was 
almost  normal  with  0.1%  paste. 

Gibberellin  was  inactive  in  all  of  the  five  kinds  of  test  for  auxin. 
Hence  it  is  a  growth  regulating  substance  of  the  nature  quite  different 
from  the  auxin  group. 

[Complete  summary  from  the  paper.    See  also 
C.A.  1+8,  8886-8887  (195^).] 

191.  KATO  (J.)  ...1956 

EFFECT  OF  GIBBERELLIN  ON  ELONGATION,  WATER  UPTAKE,  AND  RESPIRATION 
OF  PEA-STEM  SECTIONS 

Science  123.  p.  1132  (1956).  (in  English;  3  tables;  in 

USDA  Library,  Washington,  D.  C.) 

Cryst.  gibberellin,  when  added  to  stem  sections  from  the  3rd  internode 
floated  on  a  0.03M  phosphate  buffer  soln.,  produces  increased  stem 
elongation  and  water  uptake.    This  is  measured  by  increase  in  wt. 
Respiration,  measured  by  a  Warburg  respirometer,  shows  an  increased  0 
uptake.    Max.  results  are  noted  at  pH  7.0. 

[C.A.  50,  11+891  (1956);  complete] 

192.  KATO  (Y.)  1955 

RESPONSES  OF  PLANT  CELLS  TO  GIBBERELLIN 

Botanical  Gazette  117.  pp.  16-21+  (1955).  (In  English; 

2  tables;  6  figures;  in  USDA  Library,  Washington,  D.  C.) 

1.  Gibberellin  (GB),  in  the  concentrations  0.01-10  mg/l,  markedly 
accelerated  the  coleoptile  growth  of  Allium  fistulosum. 

2.  With  a  concentration  of  100  mg/l  GB,  pseudochiasmata  formation  and 
induction  of  mitosis  were  noticed  in  the  more  differentiated  cells  of 
A.  cepa  roots.     In  concentrations  of  10  mg/l  or  less,  which  stimulated 
coleoptile  growth,  no  visible  cytological  effects  were  detected. 
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3.  GB  markedly  accelerated  pollen  germination  and  pollen-tube  growth  of 
Lilium  longiflorum. 

4.  The  effects  of  GB  upon  the  growth  of  fern  protonemata  and  rhizoids 
were  dependent  upon  the  nature  of  the  culture  medium — tap  water  versus 
Knop's  solution.    The  acceleration  of  spore  germination  and  protonemal 
growth  by  GB  treatment  seems  to  be  a  consequence  of  cell  elongation 
rather  than  of  cell  division. 

5.  From  anatomical  studies  of  stems  of  seedlings  of  Vigna  sescuipedalis 
treated  with  lanolin  containing  0.01$  GB,  it  is  concluded  that  growth 
resulting  from  the  treatment  is  stimulated  in  the  longitudinal  rather 
than  in  the  transverse  direction  and  that  the  elongation  is  a  consequence 
of  accelerated  cell  elongation  rather  than  of  cell  multiplication. 

6.  The  physiological  effects  of  GB  are  quite  different  from  those  of 
indole-3-acetic  acid. 

[Complete  summary  from  the  paper.    An  abstract  appears  in 
CA.  50,  7969  (1956).] 

193.  KAVAKAMI  (T.)  and  SUZUKI  (R.)  .1908 

LIST  OF  FUNGI  ON  CULTIVATED  PLANTS  IN  FORMOSA 

Bulletin  of  the  Agricultural  Experiment  Station  of  the  Government 
of  Formosa,  Division  of  Plant  Pathology  No.  1,  page  5  (1908). 
(in  Japanese;  in  USDA  Library,  Washington,  D.  C.) 

A  list  of  taxonomic  references  pertaining  to  Fusarium  heterosporum  Nees . 
Three  of  the  references  (Frank,  "Diseases  of  Plants",  p.  358  (1896); 
Tubeuf,  "Diseases  of  Plants",  p.  520  (l897);  Masse,  "Textbook  of  Plant 
Diseases",  p.  331,  442  (1899))  probably  deal  with  the  authentic 
F.  heterosporum  Nees.    The  other  four  references  ((l)  Ideta,  "Handbook 
of  Plant  Diseases  in  Japan",  p0  411;  (2)  Shirai,  "Modern  Plant 
Pathology",  p.  48l;   (3)  Hori,  "Lectures  on  Plant  Diseases",  p.  114;  and 
(4)  Omori  and  Yamada,  p.  4l8)  very  likely  refer  to  the  bakanae  fungus, 
erroneously  thought  by  Hori  (1898)  to  be  F.  heterosporum  Nees. 

[Translation  by  H.  Sasame;  abstract  by  F.  Ho  Stodola] 

194.  KAWARADA  (A.),  TAKAHASHI  (N.),  KITAMURA  (H.),  SETA  (Y.),  TAKAI  (M. ),  and 
TAMURA  (S.)„  1955 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS.  PART  33 0  5-HYDROXYMETHYL- 
FURAN-2-CARB0XYLIC  ACID 

Bulletin  of  the  Agricultural  Chemical  Society  of  Japan  19_, 

pp.  84-86  (1955).  (in  English;  one figure;  in  USDA  Library, 

Washington,  D.  C.) 
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Gibberella  fujikuroi  was  cultivated  at  2f-9*  for  72-90  hrs.  in  a  600-1. 
stainless  steel  tank  under  aeration .    As  a  byproduct  of  gibberellin  a 
cryst.  substance  was  isolated  which  was  identified  as  5-hydroxymethyl- 
furan-2-carboxylic  acid,  m.  164-5°  (decompn.);  it  had  an  ultraviolet 
absorption  max.  at  25O  mp  and  its  infrared  spectrum  showed  the  presence 
of  OH  (3260  cm.-1),  C00H  (I65O),  and  a  conjugated  double  bond  (1600  and 
1540) . 

[C.A.  50,  4293  (1956);  complete] 

195.  KAWARADA  (A.),  KITAMURA  (H.),  SETA  (Y.),  TAKAHASHI  (N.),  TAKAI  (M.  ), 
TAMURA  (S . ) ,  and  SUMUCI  (Y.).......  1955 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS.     PART  XXXV.  RELATION 
BETWEEN  GIBBERELLINS,  klf  A2  AND  GIBBERELLIC  ACID 

Bulletin  of  the  Agricultural  Chemical  Society  of  Japan  19_, 

pp.  278-281  (l955)o  (In  English;  2  tables;  in  USDA  Library, 

Washington,  D.  C.) 

It  was  reported  previously  (C.A.  44,  108l4g,  108l6b)  that  acid  degrada- 
tion of  I  gave  II  and  III  at  the  same  t±me~  and  the  catalytic  reduction 
of  I  gave  dihydro-I  and  hexahydro-I„    By  acid  treatment  IV  gave  only 
II,  while  VII  Me  ester  gave  only  III  Me  ester.    By  catalytic  reduction 
IV  Me  ester  absorbed  1  mole  of  H  to  give  dihydro-IV,  m.  234-6°,  while 
VII  Me  ester  absorbed  2  moles  of  H  to  give  tetrahydro-VII  (oily);  no 
hoxahydro  deriv.  was  obtained.    No  remarkable  effect  was  observed,  when 
0.1,  0.001,  or  0.00001$  soln.  of  cryst.  I  was  injected  intravenously  to 
the  tissue  culture  of  the  heart  of  a  chick  embryo.     (cf.  C.A.  44,  108l6i) . 

[C.A.  52,  IO863  (1956);  complete] 

196.  KEMP  (H.  T.),  FULLER  (R.  G.),  and  DAVIDSON  (R.  S. )...... .1957 

GIBBERELLIC  ACID 

Agricultural  Chemicals  12  (No.  4),  pp.  30-31  (1957).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

A  general  review  of  reported  effects  of  gibberellic  acid  on  plants,  and 
speculation  as  to  possible  uses  in  agriculture. 

[Abstract  by  F.  H.  Stodola] 

197.  KERN  (H.)  and  KLUEPFEL  (D. )...... .1956 

THE  FORMATION  OF  FUSARIC  ACID  BY  FUSARIUM  LYC0PERSICI  IN  VIVO 

Experientia  12,  pp.  181-182  (1956),  (In  German,  with  English 

summary;  in  USDA  Library,  Washington,  D.  C.) 
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With  the  aid  of  isotope  dilution  methods,  it  has  been  possible  to  show 
that  the  fungus  Fusarium  lycopersici  forms  the  wilt  toxin,  fusaric  acid 
(or  a  closely  related  substance),  not  only  in  pure  culture  but  also 
during  its  parasitic  life  in  tomato  plants . 

[Complete  summary  from  the  paper .    An  abstract  appears  in 
C.A.  ^0,  16990  (1956).] 

198.  KIMURA  (J.)  1928 

PREVENTION  METHODS  FOR  THE  BAKANAE  DISEASE 

Journal  of  the  Sapporo  Society  of  Agriculture  and  Forestry  (Sapporo 
norin  gakkwaiho)  No,  86,  pp.  292-293  (1928),  (In  Japanese; 

in  USDA  Library,  Washington,  D.  C.) 

As  a  result  of  inoculation  and  pot  tests,  it  is  concluded  that  the  trans- 
mission of  the  bakanae  disease  is  less  through  the  soil,  which  is  gen- 
erally true  of  the  Fusaria.    The  infection  is  spread  by  the  seed  or 
infected  stems.    There  are  two  different  ways  for  the  fungus  to  exist  on 
the  seeds,  one  on  the  surface  and  the  other  by  actually  parasitizing  the 
seed.    In  the  latter  case,  the  seeds  grow  poorly  and  many  are  sterile. 
These  seeds  are  called  "aka  momi"  (red  seeds)  because  red  lumps  of  fun- 
gus are  visible  on  their  husks. 

The  lump  of  fungus  on  red  seeds  is  easily  dispersed  in  water  and  spreads 
into  numerous  spores  which  infect  normal  seeds.    The  red  seed  is  pro- 
duced more  often  in  rice  fields  where  the  bakanae  disease  is  more  severe. 
It  is  recommended  that  seeds  be  taken  from  fields  where  the  disease  is 
less  severe.    Also  incidence  of  the  disease  can  be  reduced  by  salt-water 
selection  of  the  seeds  which  eliminates  red  seeds.    Also  eliminated  are 
the  scratched  or  dehulled  seeds.    Since  this  fungus  is  carried  over  to 
the  following  year  in  the  seeds,  it  is  important  that  the  seeds  be 
sterilized.    Seed  was  treated  with  lukewarm  water  and  different  chemi- 
cals.    In  each  case  the  disease  was  decreased,  especially  by  1  percent 
copper  sulfate  for  3-6  hours,  or  by  2  or  1  percent  formalin  for  30  or 
60  minutes. 

As  described  above,  seeds  should  be  selected  from  fields  where  less  dis- 
ease occurs.    Select  good  seeds.    Avoid  dehulled  or  scratched  seeds. 
Remove  red  seeds  by  salt-water  method.    Plant  seeds  after  soaking  in 
water  and  then  treating  with  copper  sulfate  or  formalin  solution. 

[Translation  of  complete  article  by  H.  Sasame; 
checked  by  Prof.  T.  Yamaki.] 

199.  KITAMURA  (H.),  KAWARADA  (A.)*,  SETA  (Y.  ),  TAKAHASHI  (N.),  OTSUKI  (T.), 
and  SUMIKI  (Y.)  .1953 

THE  BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  27.     THE  PRODUCTION  OF 
GIBBERELLIN  BY  SUBMERGED  CULTURE.  (3) 


GPO  813621-18 
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Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  22,  pp»  5^5-5^9  (1953).  (in  Japanese, 

with  English  summary;  5  tables;  7  graphs;  in  USDA  Library, 
Washington,  D.  C.) 

Two  strains  of  Gibberella  fujikuroi .  i.e.,  G-k  and  As  6-7  were  selected 
for  the  production  of  gibberellin  in  the  submerged  culture  from  twenty 
strains  through  the  shaken  culture  method  with  or  without  the  test 
pieces  of  metals.     It  was  found  that  the  amount  of  gibberellin  produced 
was  smaller  in  presence  of  even  the  stainless  steel  18-8  than  in  the 
absence. 

Submerged  cultures  were  carried  out  with  these  strains  in  150  1  tank 
made  of  stainless  steel  l8-8»    As  the  result,  the  production  of  gib- 
berellin was  nearly  estimated  to  be  corresponding  to  8  jig  of  the  pure 
gibberellin  A  per  1  cc  of  the  culture  medium  by  the  bioassay  method . 
The  chemical  changes  during  each  fermentation  were  shown  in  Figures  5-7* 

[Complete  summary  from  the  paper.    Abstracts  appear  in 
C.A.  1+8,  12920  (195*0  and  R.A.M,  ^k,  25O  (1955-)] 

200.    KITAMURA  (H.)  and  SUMIKI  (Y. )....... 195^ 

THE  BIOCHEMISTRY  OF  BAKANAE  FUNGUS .     PART  31.     THE  PHYSICO-CHEMICAL 
DETERMINATION  OF  GIBBERELLIN 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  28,  pp»  4^9-^53  (195*0.  (in  Japanese, 

with  English  summary;  in  USDA  Library,  Washington,  D.  C.) 

The  bioassay  using  rice  seed  was  the  only  method  for  the  quantitative 
determination  of  gibberellins .    But  this  method  is  not  so  good,  because 
not  only  it  takes  about  10  days  but  also  the  result  is  unreliable  on 
account  of  the  individuality  of  every  seed.    Therefore,  it  is  hoped  that 
some  physico-chemical  methods  should  be  found  as  soon  as  possible.  For 
this  reason,  this  experiment  was  undertaken  and  the  following  results 
were  obtained.    The  authors  consider  the  polarographic  method  under 
described  is  very  useful  for  studies  of  gibberellins,  such  as  the  studies 
on  the  medium  composition,  preparing  process  and  mode  of  action  in  liv- 
ing cell. 

1)  We  found  that  the  relation  between  the  extinction  coefficient  and 
the  concentration  of  gibber ic  acid  was  proportional  satisfying  LAMBERT - 
BEER's  law,  and  therefore  gibberic  acid  could  be  determined  quantita- 
tively by  the  spec trophotome trie  measurement.     (Fig.  l) 

2)  We  found  that  gibberellin  A  gave  a  reduction  wave.     In  a  0.5  X  10~3  M 
solution  of  this  substance,  when  0.04  N  tetra-methylammonium  bromide  being 
used  as  a  supporting  electrolyte,  the  half -wave  potential  was  -I.56  volt 


K 

Abstracts 
200,201,  and  202 

(vs..  S.G.E.)  as  shown  in  Fig.  2.    As  the  relation  of  the  "wave-heights  of 
gibberellin  A  to  its  concentration  was  found  to  be  proportional  linearly, 
gibberellin  A  could  be  determined  quatitatively  by  means  of  the  polaro- 
graphic  method.     (Fig.  3) 

3)    Except  gibberellin  A  and  gibberic  acid,  the  acids  such  as  gibberellin 
C,  fusaric,  succinic,  fumaric  and  oxalic  acids  gave  the  other  reduction 
potentials .    From  this  fact  it  was  found  that  gibberellin  A  in  the  medium 
could  be  determined  quantitatively  and,  moreover,  its  accuracy  was  in- 
dorsed from  the  result  of  bioassay  which  was  carried  out  as  the  compari- 
son, at  the  same  time. 

[Complete  summary  from  the  paper.    An  abstract  appears  in 
C.A.  i£8,  12920-12921  (195^] 

201.  KITAMURA  (H.),  SETA  (Y. ),  TAKAHASHI  (N.),  KAWARADA  (A.),  and 
SUMKI  (Yo)...  1957 

BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  37 .     CHEMICAL  STRUCTURE  OF 
GIBBER  ELL  INS .  VII 

Bulletin  of  the  Agricultural  Chemical  Society  of  Japan  21. 
pp.  71-72  (1957).  (In  English;  in  USDA  Library, 

Washington,  D.  C. ) 

In  an  earlier  publication  (Takahashi  et  al. ,  Bull.  Agr .  Chem„  Soc.  Japan 
19,  267  (1955))  the  formula  C2oH2e07  was  proposed  for  gibberellin  A2. 
In  the  present  paper  this  is  corrected  to  C19H2606  on  the  basis  of 
analytical  data  on  derivatives  and  the  determination  of  water  of  crystal- 
lization of  the  methyl  ester  of  gibberellin  A2. 

Gibberellin  A2  is  shown  to  have  one  carboxyl,  one  lactone  group,  one 
secondary  hydroxyl,  one  tertiary  hydroxyl  and  no  double  bonds. 

An  attempt  is  made  to  elucidate  the  relationships  between  the  gibberel- 
lins  by  means  of  the  products  of  catalytic  reduction. 

[Abstract  by  F.  H.  Stodola] 

202.  KLUEPFEL  (D .)...... . 1957 

ON  THE  BIOSYNTHESIS  AND  CHANGES  OF  FUSARIC  ACID  IN  TOMATO  PLANTS 

Phytopathologische  Zeitschrift  29_,  pp.  3^9-379  (1957)-  (in 
German,  with  English  summary;  h  tables;  3  figures;  in  USDA  Library, 
Washington,  D.  C.) 

1.    After  giving  tomato  cuttings  a  known  dose  of  radioactive  labelled 
fusaric  acid,  83$  of  the  radioactivity  can  be  reextracted  with  80$ 
ethanol  after  kQ  hours  while  a  small  amount  remains  unextractable  in 
the  plant  material.    The  use  of  other  solvents  gives  a  considerably 
lower  yield. 
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2.  The      C-labelled  fusaric  acid  when  applied  to  tomato  cuttings  is 
metabolized  to  a  great  extent.    Thus  10$  of  the  toxin  are  decarboxylated 
and  can  be  found  as  14C02.     In  this  reaction  3-n-butylpyridine  would  be 
expected  if  no  other  changes  take  place,  but  this  compound  has  not  been 
detected  yet.    Furthermore  basic  and  neutral,  respectively  etherinsolu- 
ble  substances  occur,  while  a  considerable  amount  remains  as  unchanged 
fusaric  acid.    The  unextrac table  radioactivity  in  the  plant  material  can- 
not be  characterized  more  closely. 

3.  The  substance  found  in  the  basic  extract  was  identified  as  N1-methyl- 
fusaric  acid  amide  ion  which  in  the  plant  may  be  saturated  with  organic 
acids.    The  identification  succeeded  with  the  aid  of  the  chlorine  salt. 
This  metabolic  product  is  largely  non  toxic  for  plant  organisms.    To  our 
knowledge  this  is  the  first  time  that  a  N-methylation  has  been  demon- 
strated as  a  detoxication  mechanism  in  plants. 

k.    The  identification  of  the  other  two  metabolic  substances  did  not  suc- 
ceed but  there  is  evidence  that  they  are  also  detoxicated  to  a  certain 
extent. 

5-    The  metabolic  products  of  the  three  tomato  varieties  (Bonny  Best, 
Tuckswood  and  Red  Currant)  used  in  our  experiments  show  no  qualitative 
difference  but  with  increasing  resistance  of  the  variety  more  detoxi- 
cated substances  are  formed  while  the  amount  of  unchanged  fusaric  acid 
decreases.    Hereby  an  example  of  toxin  resistance  in  plants  was  found. 

6.    No  fusaric  acid  is  detectable  in  the  mycelium  of  Fusarium  ly copers lei 
Sacc.    Therefore  it  is  expected  that  fusaric  acid  is  formed  extracellu- 
larely . 

7°    Fusaric  acid  was  found  in  infected  tomato  plants  of  the  Bonny  Best 
and  Tuckswood  varieties,  while  experiments  with  Red  Currant  did  not 
succeed. 

[Complete  summary  from  the  paper] 

KNAPP  (R. )....... 1956 

THE  EFFECT  OF  GIBBERELLIN  ON  GROWTH  AND  FLOWER  FORMATION  UNDER 
DIFFERENT  TEMPERATURE-  AND  LIGHT-CONDITIONS 

Zeitschrift  fur  Naturforschung  lib,  pp.  698-704  (1956).  (in 
German;  6  tables;  5  figures;  in  USDA  Library,  Washington,  D.  C.) 

The  gibberellins  have  been  known  only  a  short  time.    They  can  at  suit- 
able concentrations  hasten  in  a  very  marked  degree  the  elongation  of 
seedlings.    Their  action  was  investigated  under  the  influence  of  dif- 
ferent temperature-  and  light-conditions  in  Agrostemma  githago  and 
Galinsoga  parviflora.     In  both,  the  length  of  daily  light  is  of  con- 
siderably greater  influence  on  the  action  of  gibberellin  than  is  the 
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difference  in  temperature .    Galinsoga  parvif lora  was  more  strongly  in- 
fluenced by  the  gibberellin  than  Agrostemma  githago .    In  Galinsoga. 
besides  the  elongation  of  the  seedling  and  floral  initiation  (which  is 
also  hastened  in  Agrostemma) .  the  form  (and  at  the  beginning,  the  size) 
of  the  leaves  was  altered.     In  addition  the  number  of  fertile  fruits 
was  changed  by  the  length  of  the  light  period. 

[Summary  from  the  paper,  translation  by  F„  H.  Stodola] 

204 .  KOFRANEK  (A.  M.  )  and  PHINNEY  (B .  0. )...... . 1956 

STIMULATION  OF  STEM  ELONGATION  AND  FLOWERING  IN  CHINA  ASTER 
WITH  GIBBERELLIC  ACID 

Abstracts  of  Papers  Presented  Before  the  American  Society  for  Horti- 
cultural Science,  Fifty -Third  Annual  Meeting,  Storrs,  Connecticut „ 
pt  27  (1956).  (in  English;  in  library  of  Department  of  Horti- 

culture, Michigan  State  University,  East  Lansing,  Michigan) 

Gibberellic  acid  applied  to  the  leaf  axils  and  apices  of  rosetted  China 
Asters  caused  more  rapid  axis  elongation  and  earlier  flowering  than  in 
the  untreated  plants.    The  differences  between  treated  and  untreated 
plants  were  greater  on  plants  grown  under  cool  nights  than  those  grown 
under  warm  night  conditions. 

[Complete.     Paper  presented  August  29,  1956  at  the  session 
on  "Floriculture  and  Ornamental  Horticultures  Physiology", 
J.  Bo  Shanks  presiding.] 

205.  KOHL  (H.  C.)  and  KOFRANEK  (A.  M. )...... .1957 

GIBBERELLIN  ON  FLOWER  CROPS 

California  Agriculture  11  (No.  5),  p.  9  (1957).  (in  English; 

one  figure;  in  USDA  Library,  Washington,  D.  C.) 

A  number  of  plants,  grown  in  a  greenhouse  with  a  night  temperature  of 
60°F.,  were  treated  with  gibberellin  solutions.     In  Bird-of -Paradise 
(Strelitzia  regina)  seedlings,  treated  with  50  micrograms  of  gibberel- 
lin at  weekly  intervals  from  May  23  to  September  2k,  1956,  there  was  a 
three-fold  elongation  of  the  leaf  petioles  on  the  younger  leaves. 
Similar  treatment  of  Hydrangea  macrophvlla  gave  flower  buds  on  treated 
plants  whereas  controls  remained  vegetative.     Column  stocks  (Matthiola 
incana) .  which  do  not  elongate  or  bloom  unless  the  night  temperature  is 
lower  than  60°F.,  did  not  respond  to  eight  weekly  applications  (100 
micrograms  each)  of  gibberellin.    Gibberellin  caused  marked  stem  elonga- 
tion in  the  short-day  plants  poinsettia  (Euphorbia  pulcherrima ) . 
Chrvs an themum  morifolium  and  Kalanchoe  blossf eldiana .  but  did  not  hasten 
the  flowering  of  the  first  two.     Cyclamen  indicum  plants  initiate  flower 
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buds  throughout  the  spring  and  summer  in  California,  but  these  do  not 
elongate  and  bloom  until  the  season  of  cool  weather .    Gibberellin  treat- 
ment caused  rapid  flower  development  under  the  adverse  summer 
environment . 

[Abstract  by  F.  H.  Stodola] 

206.  KONISHI  (T.  A.)  1828 

EMPTY -FRUITED  SEEDLING  (SHIINANAE) 

Agricultural  Reminiscences  (Nogyo-Yowa ) ,  Edo  (Tokyo),  I8280 
(In  Japanese) 

This  book  relates  the  experiences  of  TSemon  Atsuyoshi  Konishi,  an  old 
farmer,  as  recorded  by  Atsuzane  Hirata,    No  copy  of  the  book  has  yet 
been  located .    Fortunately  it  has  been  reprinted  in  Nippon  Keizai  Taiten 
(Great  Series  of  Japanese  Economics  Classics ) .  which  is  available  at  the 
Harvard -Yenching  Institute,  Harvard  University,, 

Nogyo-Yowa  consists  of  two  volumes.     Except  for  an  introduction,  the  first 
volume  is  devoted  entirely  to  rice.    Part  D  of  Section  A  (Seedling  Bed) 
is  designated  "Shiinanae",  which  means  "empty-fruited"  or  "sterile"  seed- 
ling.   This  part  appears  on  p„  562  of  volume  29  of  Nippon  Keizai  Taiten. 
The  following  is  an  abstract  of  this  part  prepared  by  Prof.  T.  Yamaki  and 
Dr.  B.  B.  Stowe, 

"Shiinanae"  is  a  rice  seedling  which  grows  more  slender  and  taller  than 
a  healthy  ,one,  and  looks  like  a  spear.    Some  people  say  that  such  seed- 
lings result  when  dehulled  rice  seeds  are  sown,,    The  author  does  not 
agree  with  this  opinion.    However,  he  does  not  commit  himself  as  to  the 
cause  of  the  condition. 

207.  KRIBBEN  (F.  J. )...... .1957 

SHORTENING  OF  THE  REST  PERIOD  OF  ARABIDOPSIS  BY  GIBBERELLIC  ACID 

Die  Naturwissenschaften  kk,  p.  513  (1957).  (In  German,  one 

figure;  in  USDA  Library,  Washington,  D.  C.) 

By  treatment  with  gibberellic  acid  (0.01$)  the  germination  of  seeds  of 
Arabidopsis  thaliana  can  be  accelerated  (in  light  and  darkness ) .  The 
rest  period,  which  is  troublesome  in  carrying  out  experiments,  can  be 
broken.    Seeds  of  races  which  need  light  for  germination  also  germinate 
with  gibberellic  acid  in  darkness,  as  found  by  Lona  for  the  seeds  of 
Lactuca  scariola. 


[Abstract  by  Dr.  Kribben] 
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208.  KRIBBEN  (F.  J. )  1957 

GIBBERELLIC  ACID  AND  GROWTH  OF  LEAF  AREA 

Die  Naturwissenschaften  kk,  p.  k29  (1957) 6  (in  German;  one 

table;  2  figures;  in  USDA  Library,  Washington,  D.  C.) 

A  solution  of  gibberellic  acid  was  injected  into  one  of  two  cotyledons 
of  Cucumis  sativus  (L.).    The  treated  leaf  increased  both  in  length  and 
width,  and  in  three  days  its  area  was  31. 5$  greater  than  that  of  the 
untreated  leaf „    The  difference  in  leaf  area  between  the  treated  and 
control  leaves  could  be  observed  as  early  as  eight  hours  after  the  gib- 
berellin  injection. 

[Abstract  by  Dr.  Kribben] 

209.  KURAISHI  (S. )  and  HASHIMOTO  (T. )..,.. . .1957 

PROMOTION  OF  LEAF  GROWTH  AND  ACCELERATION  OF  STEM  ELONGATION 
BY  GIBBERELLIN 

The  Botanical  Magazine  (Tokyo)  (Shokubutsugaku  Zasshi)  JO, 
pp.  86-92  (1957).  (In  English;  3  tables;  3  figures;  in 

USDA  Library,  Washington,  D.  Co) 

This  study  was  made  to  ascertain  whether  gibberellin  influences  leaf 
growth  or  not,  and  to  study  its  mode  of  action  on  leaf  growth.  The 
materials  used  were  Pisum  sativum  and  Raphanus  sativus .    The  effect  of 
gibberellin  on  growth  of  intact  Pisum  plant  and  excised  Eisum  internodes 
has  been  examined  together . 

Gibberellin  is  effective  on  leaf  disk  and  excised  internodes  of  Pisum 
floated  on  a  medium  containing  gibberellin.    But  it  has  no  effect  on 
leaf  growth  of  intact  Pisum  plant. 

The  optimum  concentration  of  gibberellin  for  the  promotion  of  leaf  growth 
is  10  mg/l.  and  its  effect  appears  on  excised  leaf  within  three  hours 
after  treatment . 

Remarkable  cell  enlargement  is  observed  in  gibberellin  treated  leaves 
without  any  obvious  increase  in  cell  number. 

Gibberellin  promotes  the  leaf  expansion  rather  than  the  increase  of  fresh 
weight  in  contrast  with  kinetin  which  accelerates  the  increase  of  fresh 
weight  rather  than  that  of  leaf  area»    In  the  presence  of  both  compounds, 
increase  on  leaf  area  and  fresh  weight  is  larger  than  when  only  one  of 
the  compounds  is  used.    Therefore,  gibberellin  and  kinetin  seem  to  act  in 
different  manners  on  leaf  growth. 

When  the  intact  Pisym  was  treated  with  gibberellin  at  lower  stipule,  the 
growth  promoting  effect  of  gibberellin  moves  to  the  upper  internodes  and 
petioles . 


[Complete  summary  from  the  paper] 
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2 10 .  KUROSAWA  (E . ) .  ,  .  1926 

EXPERIMENTAL  STUDIES  ON  THE  SECRETION  OF  FUSARIUM  HETEROSPORUM  ON 
RICE  PLANTS 

Transactions  of  the  Natural  History  Society  of  Formosa  16 . 
pp.  213-227  (1926).  (In  Japanese;  9  tables,  one  plate 

appears  on  the  page  preceding  p.  199;  it  shows  the  stimulat- 
ing effect  of  bakanae  fungus  filtrates  on  the  stem  growth  of 
rice  seedlings  and  the  inhibitory  effect  on  root  growth. 
In  USDA  Library,  Washington,  D.  Cj 

Rice  plants  invaded  by  F    heterosporum  undergo  an  abnormal  growth  of 
vegetative  parts.     The  author  made  pure  cultures  of  this  fungus  obtained 
from  a  water  infusion  and  sowed  sterilized  seeds  of  rice  and  maize 
therein.    The  leaves,  especially  their  sheaths,  grew  abnormally  long  and 
became  pale  green  on  account  of  imperfect  chlorophyll  formations  The 
growth  of  roots  was  much  stunted.    The  author  considers  the  described 
symptoms  to  be  due  to  a  toxic  substance  secreted  by  the  fungus.  From 
experiments  with  boiled  infusion  it  was  inferred  that  the  resistance  of 
the  toxic  substance  to  heat  is  great.    Further  experiments  with  infusions 
from  various  lines  of  F.  heterosporum.  and  of  certain  similar  fungi, 
showed  that  the  abnormal  length  growth  occurs  only  in  the  case  of  the 
former.     Infection  experiments  have  also  shown  that  the  degree  of  sus- 
ceptibility differs  in  different  strains  of  rice. 

[Biol.  Abstr.  1929.  llJkQ}  complete] 

211.  KUROSAWA  (E.  )  1927 

STUDIES  OF  METHODS  FOR  THE  CONTROL  OF  BAKANAE  DISEASE  OF  RICE 

Formosan  Agricultural  Review  (Taiwan  Nojiho)  No.  2^3-2^5, 
pp.  172-188,  289-298,  385-399  (1927).  (In  USDA  Library, 

Washington,  D.  C.)    In  Japanese,  except  for  a  title  page  in 
English  bearing  the  following: 

The  experiment  on  the  prevention  of  rice  disease 
caused  by  Fusarium  heterosporum  Nees  (Part  l). 

The  experiment  of  the  prevention  of  rice  disease 
caused  by  Lisea  f u.i ikur oi  Saw.   (Part  2). 

The  experiment  of  the  prevention  of  rice  disease 
caused  by  Lisea  f  u.i  ikur  oi  Saw.  (Part  3)- 

In  Formosa  the  bakanae  disease,  which  is  caused  by  Lisea  fu.iikuroi .  is 
second  only  to  the  blast  disease  in  importance .    The  bakanae  disease 

is  much  more  severe  during  the  second  rice  crop  than  the  first.  The 
reverse  is  true  for  the  blast  disease. 
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Experiments  on  the  inoculation  of  the  rice  panicle  with  spore  suspensions 
showed  that  infection  of  kernels  took  place  not  only  in  the  flowering 
period,  but  also  up  to  20  days  after  flowering.    The  pathogen  can  attack 
ovary,  embryo,  endosperm,  palea  and  glume,  and  rachilla,  producing  pink 
molded  grains  in  the  case  of  earlier  and  severe  infection.,    As  the  patho- 
gen is  chiefly  perpetuated  on  or  in  the  seed  grains,  seed  treatment  is 
important  for  control.    Out  of  eight  chemicals  tested,  mercuric  chloride 
(soaking  in  0o013$  solution  for  8  hours)  and  formalin  (0<>25$  for  k  hours) 
were  found  to  be  effective,  while  copper  sulfate  was  not«    Hot  water 
treatment  (54 0 4°  C.  for  5  minutes  after  pre-soaking  in  water  at  28°  C.  for 
7  hours)  gave  good  control.    Exposure  to  sunlight  for  67  hours  in 
September  to  November  could  not  kill  the  conidia  on  the  seed  grains. 

[Abstract  by  Prof.  H.  Asuyama,  Faculty  of  Agriculture, 
University  of  Tokyo] 

212.  KUROSAWA  (E. )....... 1928 

ON  THE  SYMPTOMS  AND  CAUSAL  FUNGUS  OF  THE  "BAKANAE"  DISEASE  OF 
RICE  PLANTS 

Transactions  of  the  Natural  History  Society  of  Formosa  18, 
pp.  230-247  (1928).  (In  Japanese;  6  tables;  one 

frontispiece  plate  (preceding  page  209)  showing  morphology 
of  the  organism;  in  USDA  Library,  Washington,  Do  C.) 

The  "bakanae"  disease  of  rice  affects  the  plants  and  seeds.    Disease  culms 
are  longer,  more  slender,  and  less  green  than  healthy  ones,  and  die  pre- 
maturely, though  some  may  live  long  enough  to  produce  a  few  whitish  pani- 
cles.   The  causal  fungus  is  considered  to  be  Lisea  fu.iikuroi.    The  conidial 
generation  is  usually  referred  to  as  Fusarium  heterosporum  but  whether  the 
latter  and  Lisea  fu.iikuroi  stand  in  close  genetic  relationship  to  each  other 
is  not  yet  clear. 

[Biol.  Abstr.  1930.  Ihlfk;  complete] 

213.  KUROSAWA  (E.)„  1928 

ON  THE  CAUSAL  FUNGUS  OF  THE 'BAKANAE' DISEASE  OF  RICE  PLANTS  AND 
THE  EXPERIMENTS  OF  ITS  ISOLATION  AND  INFECTION 

Transactions  of  the  Natural  History  Society  of  Formosa  18, 
pp.  38O-UOI  (1928).  (In  Japanese;  9  tables,  in 

USDA  Library,  Washington,  D.  C.) 

Ten  out  of  eleven  strains  of  the  supposed  causal  organism  of  the  'bakanae' 
disease  of  rice  [R.A.M.,  VIII,  p.  264],  which  was  determined  as  Lisea 
fu.iikuroi  Saw.   [ibid.,  VII,  p.  668],  were  found  to  be  actually  pathogenic 
to  plants  inoculated  with  the  conidia  and  ascospores  of  the  fungus.  Rice 
grains  as  well  as  unwounded  roots  were  infected,  the  degree  of  virulence 
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varying  according  to  the  temperature  and  nature  of  the  medium.    The  fun- 
gus produces  both  macro-  and  microconidia  in  addition  to  ascospores. 

[RoA„M.  %  54  (1930),  complete.    See  also 
Biol.  Abstr.  1951.  501c] 

KUROSAWA  (E.).. .....1929 

ON  THE  CULTURAL  CHARACTERS  OF  THE  "BAKANAE" -DISEASE  FUNGI  ON  VARIOUS 
NUTRIENT  MEDIA  AND  THE  TEMPERATURE  FOR  THEIR  DEVELOPMENT 

Transactions  of  the  Natural  History  Society  of  Formosa  19_, 
pp.  150-179  (1929).  (In  Japanese;  15  tables,  in  USDA 

Library,  Washington,  D.  C.) 

Various  races  of  the  "Bakanae"  disease  fungus,  Lisea  fu.iikuroi .  when  cul- 
tivated on  different  nutrient  media,  do  not  all  display  the  same  mode  of 
development,  hence  it  is  probable  that  the  fungus  is  resolvable  into  a 
number  of  distinct  physiological  races.    When  they  are  cultivated  on  dif- 
ferent nutrient  media  the  form  and  color  of  their  colonies  vary.    On  bean 
decoction  agar  they  are  circular  and  rarely  colored;  on  hulled  rice  decoc- 
tion agar  they  are  membranaceous,  circular,  and  at  50°C.  colored  pale 
lobelia  violet.    The  optimum  temp,  for  their  development  lies  between 
25-50°C.    At  55°C.  their  development  is  more  or  less  impeded,  and  at 
either  2°  or  k0°  no  development  at  all  takes  place. 

[Biol.  Abstr.  1951 .  502;  complete.    See  also 
R.A.M.  %  5^-55  (1950).] 

KUROSAWA  (E.)  ...1950 

ON  THE  OVERGROWTH  PHENOMENON  OF  RICE  SEEDLINGS  RELATED  TO  THE 
EXCRETION  OF  THE  CULTURES  OF  LISEA  FUJIKUROI  SAWADA  AND  RELATED 
ORGANISM 

Transactions  of  the  Natural  History  Society  of  Formosa  20, 
pp.  218-239  (I950)o  (In  Japanese;  12  tables;  in 

USDA  Library,  Washington,  D.  C. ) 

Experiments  were  carried  out  to  determine  what  strains  of  Gibberella  pro- 
duce hyper-elongation  in  rice.    The  procedure  was  to  plant  sterilized 
rice  seeds  (0.05$  HgCl2  solution  for  50  minutes)  in  large  test  tubes  and 
allow  the  seedlings  to  grow  to  a  height  of  5  cm.    Broth  extracts  obtained 
from  the  test  organism  were  then  added.    After  incubation  for  various 
periods  of  time,  the  growth  changes  were  noted. 

The  tests  were  made  with  three  different  sets  of  isolates: 

I.    Strain  No.  276,  which  had  been  isolated  from  a  plant  with  "Bakanae" 
disease,  and  eight  strains  derived  from  it. 
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The  results  obtained  are  tabulated  below .    The  "first*1  leaf  means  the 
lowest  leaf.    The  "length  of  root*1  means  the  length  of  the  longest  root. 
The  "number  of  roots"  was  obtained  by  counting  all  roots  with  a  length 
above  2  cm.    The  incubation  temperature  for  both  Experiments  A  and  B  was 
27-32°  Co     In  Experiment  A,  the  broth  extract  was  added  on  May  28-29, 
1929  and  the  readings  made  on  June  5  (8  days).     In  Experiment  B,  the  ex- 
tract was  added  on  June  2  and  readings  made  on  June  9  (7  days). 

The  broth  extracts  were  obtained  from  agar  slants  on  which  the  organism 
had  grown  for  30  days  at  30°.    The  agar  contained  a  decoction  of  beans 
and  vegetables. 
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7.0 
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6.5 

1.0 
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7.0 
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7.8 
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5.2 

11.3 

14.5 
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18.3 
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9-7 

7-5 

9.0 
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Conclusions    In  almost  all  cases  the  original  fungus  and  physiological 
strains  derived  from  it  cause  elongation  of  rice  seedlings. 

II.  One  hundred  and  four  strains  obtained  from  ascospores  isolated  from 
plants  with  "Bakanae"  disease.    All  but  one  of  these  strains  (No.  402) 
caused  stem  elongation  in  rice.    Strain  No.  402  showed  a  suppressive  ac- 
tion on  the  roots. 

III.  The  following  strains  (and  eight  others  derived  from  these)  were 
used:  Gibberella  sp.  (Nq.  166),  G.  moniliformis  (No.  411),  Lisea  sp. 
(No.  494),  and  Gibberella  sp.  (No.  495). 

The  test  fungus  was  grown  for  10  days  at  30°  C.    The  extract  from  it  was 
added  on  July  18,  1930  and  readings  made  6  days  later.    In  all  cases 
there  was  no  hyper -elongation  of  rice  seedlings. 
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General  conclusions  from  all  three  of  the  above  experiments:    besides  the 
growth-stimulating  substance,  another  product  is  produced  which  suppresses 
the  growth  of  plants.    Even  a  fungus  associated  with  elongation  can  cause 
a  suppressive  effect  under  some  conditions.    Fungi,  newly  isolated  from 
plants  showing  the  "Bakanae"  disease,  always  produce  solutions  which  will 
cause  elongation.    Gibberella  moniliformis  and  three  related  fungi  do  not 
cause  elongation.    The  organism  causing  the  "Bakanae"  disease  is  different 
from  G.  moniliformis ♦ 

[Translation  by  Henry  Sasame*    Abstract  by  F.  H.  Stodola. 
By  title  only,  in  Biol.  Abstr.  M.  22798.] 

216 .  KUROSAWA  (Eo  )  1931 

EFFECT  OF  TEMPERATURE  AND  MEDIUM  UPON  THE  OVERGROWTH  PHENOMENON  OF 
RICE  SEEDLINGS  RELATED  TO  THE  EXCRETION  OF  THE  CULTURES  OF  LISEA 
FUJIKUROI  SAW. 

Transactions  of  the  Natural  History  Society  of  Formosa  21,  pp.  159- 
182  (1931).  (in  Japanese;  7  tables;  one  figure  on  page  182 

showing  effect  of  filtrates  on  rice  seedlings;  in  USDA  Library, 
Washington,  D.  C.) 

Culture  filtrates  prepared  from  Lisea  f u.i ikur oi  growing  on  various  plant 
decoction  agars  and  synthetic  liquid  media  were  studied  from  the  stand- 
point of  effect  on  the  growth  of  rice  seedlings  as  influenced  by  the 
temp,  and  nature  of  the  medium.     It  was  found  that  the  characteristic 
overgrowth  phenomenon  of  Bakanae  disease  occurs  in  general  between 
20-30°C,  20°  being  the  opto  and  that  filtrates  from  cultures  grown  at 
35°  cause  growth  inhibition,,     In  synthetic  liquid  media,  the  presence  of 
K-  or  Ca2N03  [Ca(N03)2]  together  with  grape  sugar  is  necessary  for  check- 
ing of  growth,  while  for  the  production  of  overgrowth  KH  phosphate  must 
be  present  in  addition.    Culture  filtrates  may  then  produce  effects 
parallel  to  those  occurring  in  plants  attacked  by  the  fungus „-  From  abst. 
by  T.  Matsumoto. 

[Biol.  Abstr.  19^5.  20593,  complete.  See  also 
R.A.M.  11,  1+00  (1932)  where  the  volume  number 
is  incorrectly  given  as  "29". 1 

217,  KUROSAWA  (Eo)...  1932 

ON  CERTAIN  EXPERIMENTAL  RESULTS  CONCERNING  THE  OVER -ELONGATION 
PHENOMENON  OF  RICE  PLANTS  WHICH  OWE  TO  THE  FILTRATE  GOT  FROM 
THE  CULTURE  SOLUTION  OF  THE  'BAKANAE'  FUNGI 

Transactions  of  the  Natural  History  Society  of  Formosa  22., 
pp.  198-201  (1932).  (In  Japanese;  one  table;  in  " 

USDA  Library,  Washington,  D.  C.) 
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The  excessive  elongation  of  rice  plants  [in  Formosa]  produced  by  the  fil- 
trate of  the  culture  solution  of  the  'bakanae1  fungus  (Lisea  [Gibberellaj 
fujikuroi)  [see  preceding  abstract]  was  found  to  be  due  to  a  certain  prod- 
uct of  the  fungus  induced  only  by  the  presence  in  the  medium  of  acid 
potassium  phosphate,  potassium  nitrate,  sulphate,  or  chloride,  or  calcium 
nitrate i,    The  phenomenon  was  not  observed  when  acid  potassium  phosphate 
was  replaced  by  calcium  or  sodium  phosphate,  whence  it  is  concluded  that 
potassium,  not  phosphoric  acid,  is  the  essential  element  in  the  production 
of  the  elongating  substance. 

The  'bakanae'  secretion  is  insoluble  in  alcohol,  ether,  toluol,  chloro- 
form, xylol,  and  carbon  disulphide,  is  non-volatile,  permeable  through 
colloidion  membranes,  and  capable  of  adsorption  by  powdered  lime-charcoal 0 
It  remains  unchanged  at  a  temperature  of  100 °C.  for  a  number  of  hours 
either  in  a  dry  or  moist  state,  is  resistant  to  cold  and  direct  sunlight, 
and  can  retain  its  properties  for  one  to  six  years. 

[R.A0M0  12,  590  (1933);  complete] 

218.    KUROSAWA  (E. )....... 193U 

THE  OVERGROWTH  OF  RICE  CAUSED  BY  THE  BAKANAE  FUNGUS 

Annals  of  the  Phytopathological  Society  of  Japan  2.  (No.  l), 
pp0  69-70  (193*0 •  (in  Japanese.    Summary  of  a  paper 

presented  at  a  meeting  of  the  Phytopathological  Society  of 
Japan;  in  USDA  Library,  Washington,  D.  C.) 

This  disease-causing  fungus  is  cultivated  below  30*  on  a  solution  con- 
taining (NH4)2S04,  potassium  phosphate  and  lactic  acid,  each  at  0.05- 
0.10$  concentration.    The  filtrate  was  applied  to  a  study  of  the  overgrowth 
of  rice.    This  fungus,  during  the  conidial  stage,  consists  of  "plus"  and 
"minus"  forms,  and  after  certain  cultures  of  this  mixture  were  placed  in 
sunlight  (or  under  an  ultraviolet  lamp),  the  formation  of  the  ascus  was 
observed o 

The  author  used  as  test  fungi  two  different  strains  of  each  found  on  corn, 
millet,  sugarcane,  Indian  millet,  and  "tokiwa-susuki",  and  tried  them  on 
rice,  either  singly  or  in  pairs.     Ihe  culture  liquor  from  single  strains 
was  applied  to  rice  seedlings  in  large  test  tubes.    After  a  period  of  time, 
readings  of  height  were  made«    Also  pairs  were  cultivated  for  a  certain 
period  of  time  on  rice-straw  broth,  then  transferred  to  an  erlenmeyer 
flask,  fresh  water  added,  the  top  covered  with  filter  paper,  and  the  flask 
set  outside  in  sunlight.    As  a  result,  the  overgrowth  of  rice  was  positive 
regardless  of  whether  or  not  plus  or  minus  forms  of  the  bakanae  fungus 
were  used.    Other  single  strains  of  fungi  isolated  from  corn,  millet, 
sugarcane,  Indian  millet  and  "tokiwa-susuki"  showed  no  overgrowth.  In 
crossing  experiments  on  mixtures,  perithecia  formation  was  observed  in  a 
broth  containing  plus  and  minus  forms  of  fungi  obtained  from  sugarcane  and 
Indian  millet. 
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In  other  cases  only  proper i thee ium  formation  was  observed  (properithecia 
formed  even  when  plus  and  minus  forms  of  the  fungus  were  used  as  experi- 
mental material)., 

These  experimental  results  indicate  that  the  differentiation  of  sex  oc- 
curred at  the  octa  spore  stage,  and  also  that  the  fungi  isolated  from 
sugarcane  and  Indian  millet  are  the  same,  and  that  the  other  fungi  are 
different o    The  different  shapes  of  the  microconidia  also  indicate  dif- 
ferences in  the  fungal  strains. 

The  overgrowth  experiment  has  merit  for  the  differentiation  of  the  bakanae 
fungus  from  other  closely  related  fungi,  and  the  crossing  experiments  also 
help  in  distinguishing  closely  related  fungi  from  one  another.    The  same 
cultural  conditions  should  be  used  for  the  observation  of  the  shape  of  the 
ascospores . 

[Translation  of  complete  article  by  H.  Sasame; 
checked  by  Prof.  T.  Yamaki] 

219.  KUROSAWA  (E.)  ,193^ 

CONCERNING  THE  RESULTS  OF  TRANSPLANTING  RICE  SEEDLINGS  AFFECTED 
WITH  BAKANAE  DISEASE 

Annals  of  the  Phytopathological  Society  of  Japan  k  (No.  1  and  2), 
pp.  33-3^  (193^).  (in  Japanese;  in  USDA  Library,  Washington, 

D.  C„) 

If  rice  seedlings  are  transferred  to  the  rice  field  without  the  removal 
of  affected  ones,  the  incidence  of  disease  in  the  field  appeared  to  be 
less  than  that  in  the  seedbed.    The  author  experimented  to  find  out  the 
effect  of  the  removal  of  affected  seedlings.    A  table  is  given  showing 
the  results  of  transferring  different  varieties  of  affected  seedlings 
to  the  rice  field. 

The  results  show  that  some  of  the  plants  die  on  transplantation,  some 
maintain  the  symptoms,  and  some  recover „     The  different  percentages  of 
these  effects  depends  on  the  variety  and  the  circumstances.  Usually 
about  50$  of  the  affected  plants  die  on  transplanting,  10$  show  symptoms, 
and  k®$>  recover.    These  are  average  figures  for  13  varieties,  excluding 
the  Formosan  varieties.    There  was  no  incidence  of  disease  among  the 
Formosan  varieties,  except  for  one.    From  the  seedlings  that  recover, 
the  fungus  could  be  isolated  from  the  base  of  the  plants. 

[Translation  by  Henry  Sasame;  abstract  by  F.  H.  Stodola] 

220.  KUROSAWA  (E.  )  193^ 


OVERGROWTH  OF  RICE  SEEDLINGS  BY  CULTURE  BROTH  OF  THE 
BAKANAE  ORGANISM 
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Annals  of  the  Fhytopathologlcal  Society  of  Japan  k  (No.  1  and  2), 
pp.  65-66  (193*0°  (in  Japanese.    Summary  of  a  paper 

presented  at  a  meeting  of  the  Phytopathological  Society  of  Japan, 
in  USDA  Library,  Washington,  D.  Co) 

When  the  bakanae  organism  is  cultivated,  a  substance  is  produced  which 
stimulates  the  growth  or  suppresses  it,  depending  on  the  cultural  con- 
ditions.    In  order  to  find  a  suitable  method  for  the  production  of  the 
growth— promoting  factor  from  culture  broth,  the  author  investigated  the 
effect  of  different  pH's,  brought  about  by  addition  of  sulfuric  acid,  on 
the  production  of  the  growth -promoting  factor .    The  results  were  as 
follows  1 

1.  To  a  solution  containing  NH4CI,  KH2P04  and  glycerol  (all  at  0.1  per- 
cent concentration),  H2S04,  HC1  or  NaOH  was  added .     The  organism  was  then 
cultivated  on  this  medium.     It  was  found  that  the  filtrate  promoted  the 
growth  when  H2S04  was  added  to  pH  3.4-2.6,  the  higher  pH  being  better. 
With  HC1  the  results  were  uncertain. 

2.  Since  the  formation  of  the  suppressive  substance  depends  on  the  cul- 
tivation temperature,  the  relation  of  temperature  and  sulfuric  acid  to 
the  production  of  the  growth -promoting  factor  was  studied.    Results  showed 
that  at  32°  the  growth-stimulating  activity  of  the  culture  liquors  which 
had  H2S04  was  remarkable. 

3=     The  relationship  between  H2S04  and  a  culture  medium  containing  NH4CI, 
KH2P04  and  glucose  was  studied .    The  overgrowth  of  rice  was  observed  in 
culture  filtrates  containing  below  O.25  percent  glucose.    The  growth  of 
rice  was  suppressed  even  in  a  solution  containing  O.O625  percent  glucose 
if  no  H2S04  was  used. 

h.    The  effect  of  sulfuric  acid  on  five  strains  of  the  bakanae  fungus  was 
studied,  using  the  same  mixture  as  in  2.    The  culture  filtrates  contain- 
ing H2S04  stimulated  the  growth  of  rice  and  gave  results  as  found  in  2. 
(Table  of  experimental  results  shown  by  Kurosawa.) 

5o    The  addition  of  H2S04  to  potato  decoction  containing  glucose  or  to  a 
vegetable-pea  decoction  containing  glucose  gave  culture  filtrates  show- 
ing greater  growth  stimulation  than  those  without  H2S04.    Also  the  five 
strains  of  fungi  mentioned  above  were  studied  with  lactic  acid  mixture 
(NH4CI,  KH2P04  and  lactic  acid,  all  at  0.1  percent).    The  growth  of  rice 
seedlings  was  severely  suppressed.    Addition  of  H2S04  to  this  medium 
gave  a  culture  liquor  causing  hyper -elongation. 

Conclusions g    When  this  fungus  was  cultivated  in  a  medium  containing 
nitrogen,  phosphorus,  sulfur  and  carbon,  the  culture  liquor  produced  a 
substance  which  stimulated  or  suppressed  growth  depending  on  the  cul- 
tural conditions.     In  spite  of  the  mixed  liquids  and  plant  decoctions 
used  in  the  above  experiments,  the  fungal  filtrates  sometimes  caused  a 
growth  acceleration  of  the  rice  plant  and  sometimes  a  growth  inhibition. 
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However,  if  the  culture  medium  was  acidified  to  about  pH  3°0  with  H2S04, 
the  fungus  produced  only  the  growth-accelerating  substance.    This  means 
that  the  addition  of  H2SO4  to  the  culture  medium  inhibits  the  production 
of  the  growth-inhibiting  substance (s ) . 

[Translation  of  complete  article  by  H.  Sasame  and 
Prof.  To  Yamaki] 
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221.  LAIBACH  (F. )...... . 1957 

EFFECTS  OF  GIBBERELLIC  ACID  ON  PLATYOPUNTIAS 

Berichte  der  deutschen  botanischen  Gesellschaft  "JO,  pp.  199-202 
(1957)°  (in  German;  one  table;  2  figures;  in  USDA  Library, 

Washington,  D.  C.) 

The  growing  point  of  the  short  shoots  (areoles)  of  Opuntia  can  produce 
either  a  new  short  shoot  with  spines  and  glochides,  a  long  shoot,  or  a 
flower.    With  gibberellic  acid  it  is  not  possible  to  stimulate  a  dor- 
mant areole  to  new  activity.    When,  however,  the  growing  point  has 
already  begun  to  produce  new  organs,  daily  treatment  with  gibberellic 
acid  has  a  strong  effect:    The  long  shoot  enlarges  very  much  in  length 
at  the  expense  of  the  width,  thus  becoming  similar  to  an  etiolated 
shoot  of  Opuntia.     In  contrast  to  the  normal  shoot,  the  spines  and 
glochides  of  the  gibberellic  acid-treated  long  shoot  develop,  both  in 
light  and  darkness,  in  the  shape  of  hairs,  giving  the  shoot  an  anomalous 
appearance.    The  growth  of  the  bracts  of  the  young  areoles  is  also 
stimulated. 

[Abstract  by  Dr.  Laibach;  checked  by  Prof.  A.  Lang] 

222.  LAIBACH  (F.).  1957 

THE  EFFECT  OF  AUXIN  AND  GIBBERELLIN  ON  THE  ABSCISSION  OF 
PLANT  ORGANS 

Die  Naturwissenschaften  kk,  pp.  594-595  (1957).  (in  German; 

2  tables;  in  USDA  Library,  Washington,  D.  C.) 

The  abscission  of  the  petals  of  Papaver  rhoeas  L.  is  accelerated  by 
indolylacetic  acid  (IAA)  applied  through  the  decapitated  ovary  (Laibach, 
Zeitschrift  fur  Botanik  V5.  p.  123  (1957)).    Gibberellic  acid  (GA)  has 
no  effect  on  the  abscission,  nor  does  it  influence  the  stimulation  of 
the  abscission  by  IAA  when  applied  simultaneously.    In  the  flowers  of 
Origanum  vulgare  L»  abscission  of  the  corolla  is  accelerated  by  excis- 
ing the  stigma.     IAA  applied  through  the  decapitated  pistil  inhibits 
the  premature  abscission.    GA  has  no  such  effect.    Because  effects  of 
GA  on  abscission  in  vegetative  organs  have  not  been  observed  so  far, 
either,  it  can  be  assumed  that  GA,  in  contrast  to  IAA  has  no  influence 
on  the  processes  of  abscission. 

[Abstract  by  Dr.  Laibach;  checked  by  Prof.  A.  Lang] 

223.  LAKSHMINARAYANAN  <K.)  and  SUBRAMANIAN  (D.)  °.1955 

IS  FUSARIC  ACID  A  VIV0T0XIN? 

Nature  (London)  176.  pp.  697-698  (1955).  (In  English;  in 

USDA  Library,  Washington,  D.  C.) 


GPO  813621-19! 
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In  further  work  at  the  University  Botany  Laboratory,  Madras,  fusaric 
[?  fusarinic]  acid  [see  preceding  abstracts]  gave  a  diffuse,  ill-defined, 
yellow  band  in  a  blue  background  when  detected  with  brom-cresol  green 
[R.AoM.,  ~5k ,  p.  169],  possibly  owing  to  poor  ionization..    The  difficulty 
was  overcome  by  first  converting  the  acid  into  its  copper  complex  on  the 
filter  paper  with  copper  sulphate  and  irrigating  it  with  excess  copper 
plus  n-butanol-acetic  acid  in  water  in  the  ratio  4:1:5-    This  technique 
was  employed  for  detecting  the  acid  in  wilted  cotton  plants  infected  by 
Fusarium  vasinfectum.    Karunganni  2  cotton  plants  susceptible  to  the  fun- 
gus were  grown  in  pots  containing  500  gm°  sterilized  garden  soil  mixed 
with  10  per  cent,  soil-oat  inoculum.    Wilt  appeared  after  ten  days.  The 
typical  bands  of  the  copper -fusaric  [t  fusarinic]  acid  complex  wre  demon- 
strated in  chroma tograms  of  sap  from  diseased  roots,  shoots,  and  leaves, 
but  not  in  those  of  sap  from  healthy  cotton  plants  grown  under  similar 
conditions. 

[R.A.M.  25,  386-387  (1956);  complete .    See  also 
Biol.  Abstr.  19^6.  17687.] 

22k.     LAKSHMI NARAYANAN  (K. )  and  SUBRAMANIAN  (D. ).,.... .1957 

CHROMATOGRAPHIC  DETECTION  AND  ESTIMATION  OF  FUSARIC  ACID 

Experientia  13.,  pp.  350-351  (1957)°  (in  English;  one  table; 

one  figure;  in  USDA  Library,  Washington,  D.  C.) 

A  method  is  described  for  the  chromatographic  detection  and  determina- 
tion of  fusaric  acid  as  the  copper  chelate  by  means  of  the  circular 
paper  technique.    The  mean  thickness  of  the  chelate  band  bears  a  linear 
relationship  to  the  logarithm  of  the  fusaric  acid  concentration.     In  a 
culture  filtrate  of  Fusarium  vasinfectum  Atk.,  an  addition  of  pure 
fusaric  acid  could  be  quantitatively  determined .    Rf -values  of  copper 
and  the  copper-fusaric  acid  complexes  in  12  solvents  are  given. 

[Translation  of  German  summary  by  F.  Ho  Stodola] 

225.    LANGRIDGE  (j.)0  1957 

EFFECT  OF  DAY-LENGTH  AND  GIBBERELLIC  ACID  ON  THE  FLOWERING  OF 
ARABIDOPSIS 

Nature  (London)  l8Q.  pp.  36-37  (1957).  (in  English;  2  tables; 

one  figure;  in  USDA  Library,  Washington,  D.  C.) 

Experiments  with  Arabidonsis  thaliana  (L)  Heynh„,  a  facultative  long-day 
plant,  showed  that  gibberellic  acid  would  accelerate  flower  formation  in 
non-vernalizable  'races'  grown  under  short-day  conditions.    Plants  were 
grown  on  agar  in  test  tubes  under  fluorescent  light  of  about  900  foot- 
candles  intensity  at  23-25°C.    When  the  plants  under  the  short  days 
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(8  hro)  "were  19  days  old,  a  solution  of  gibberellic  acid  (k  micrograms  of 
acid)  was  added  to  each  plant.    These  plants  required  an  average  of  50*5 
days  for  flowering  and  the  controls  6fo6  days. 


[Abstract  by  F„  Ho  Stodola] 

226.  LANG  (A. )......„ 1956 

BOLTING  AND  FLOWERING  IN  BIENNIAL  HYOSCYAMUS  NIGER,  INDUCED  BY 
GIBBERELLIN 

Plant  Physiology    21  (Supplement),  p.  XXXV  (1956).  (in  English; 

in  USDA  Library,  Washington,  D.  Co) 

Application  of  a  mixture  of  gibberellin  A  and  gibberellic  acid  (gibberel- 
lin  X)  caused  stem  elongation  and  flowering  in  noncold -treated  plants  of 
a  biennial  variety  of  Hyoscvamus  niger .     The  treatment  consisted  in  daily 
application  of  0.2  cm3  of  a  10  jug/l  or  a  50  P-S/^-  solution  and  was  con- 
tinued for  three  to  five  weeks.    Bolting  occurred  both  under  long-  and 
short-day  conditions,  but  the  response  was  considerably  greater  in  the 
former  case.    Flower  formation  was  so  far  observed  only  when  the  treated 
plants  were  kept  on  long  daySo    Gibberellin  thus  appears  to  "replace" 
primarily  the  cold  requirement,  but  not  the  long -day  requirement  of  bien- 
nial Hyoscyamus.    However,  the  flowering  response  that  was  obtained,  was 
equal  or  very  nearly  so  to  the  normal  flowering  response  obtainable  by  a 
cold  treatment  of  optimal  duration. 

[Abstract  of  the  paper  presented  August  30,  1956  at  the 
"Photoperiodism,  Seed  Germination"  session  (A.  Lang  pre- 
siding) sponsored  jointly  by  the  American  Society  of 
Plant  Physiologists  and  the  Physiological  Section  of  the 
Botanical  Society  of  America  at  the  Storrs,  Connecticut 
meeting  of  the  American  Institute  of  Biological  Sciences »] 

227.  LANG  (A. )  1956 


STEM  ELONGATION  IN  A  ROSETTE  PLANT,  INDUCED  BY  GIBBERELLIC  ACID 

Die  Naturwissenschaften  k£,  pp*  257-258  (1956)0  (in  English; 

one  table,  one  figure;  in  USDA  Library,  Washington,  D.  C.) 

Non-cold-treated  specimens  of  a  biennial  strain  of  henbane,  Hvocvamus 
niger .  were  incited  to  bolting  (stem  elongation)  by  daily  applications 
of  2  or  10  micrograms  of  a  mixture  of  gibberellin  A  and  gibberellic 
acid  in  aqueous  solution  to  the  center  of  the  rosette.    Bolting  started 
when  the  plants  had  received  a  total  of  30  and  80  micrograms,  resp. 
It  is  assumed  that  this  effect  involves  promotion  of  cell  division,  since 
stem  internodes  that  could  directly  proceed  to  elongation  are  practically 
non-existent  in  a  Hyoscvamus  rosette .     The  effect  was  much  more  pronounced 
in  long-  than  in  short-days.     (Biennial  Hyoscvamus  ordinarily  needs,  first, 
an  exposure  to  cold,  subsequently,  long-days  for  bolting  and  flower 
formation. ) 


[Abstract  by  Prof.  Lang] 
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228.  LANG  (A.)  „1956 

INDUCTION  OF  FLOWER  FORMATION  IN  BIENNIAL  HYOSCYAMUS  BY  TREATMENT 
WITH  GIBBERELLIN 

Die  Naturwissenschaften  k^i,  pp.  28U-285  (1956).  (in  English: 

one  table,  one  figure;  in  USDA  Library,  Washington,  D.  C, ) 

Treatment  with  gibberellin  (2  or  10  microgram  of  a  mixture  of  gibberellin 
A  and  gibberellic  acid  daily)  induced  flowering  in  non-cold-treated,  but 
long-day-grown,  biennial  Hyoscyamus  niger .    The  response  was  similar  to 
that  to  an  optimal  cold  treatment.    This  is  the  first  case  of  chemical 
flower  induction  in  a  representative  of  a  large  physiological  group  of 
plants,  the  cold -requiring  biennials.     In  short  days,  stem  elongation 
but  no  flower  initiation  was  observed  in  gibberellin-treated  plants „ 

[Abstract  by  Prof.  Lang] 

229.  LANG  (A. )  1956 

GIBBERELLIN  AND  FLOWER  FORMATION 

Die  Naturwissenschaften  4^.,  p.  ^hh  (1956).  (in  English;  in 

USDA  Library,  Washington,  D.  C.) 

Gibberellin  treatment  induced  flower  formation  in  the  biennial  plant  car- 
rot, variety  Early  French  Forcing,  and  in  the  long-day  plants  Samolus 
parviflorus .  Crepis  tec tor um  and  an  annual  strain  of  Hyoscyamus  niger. 
In  Samolus  and  Crepis  the  response  was  rapid  and  complete,  in  Early  French 
Forcing  carrot  perhaps  somewhat  slower,  in  Silene  and  Hyoscyamus  much 
slower  and  so  far  incomplete  (only  part  of  plants  responding) .     In  an- 
other carrot  variety  and  in  two  other  biennials,  parsley  and  turnip,  only 
bolting,  but  no  flower  formation  had  been  observed  at  the  date  of  writing. 
No  effect  of  flowering  was  noted  in  winter  and  spring  rye,  and  no  flower 
formation  was  induced  in  two  short-day  plants,  Xanthium  and  Biloxi  soy- 
bean.    It  is  concluded  that  gibberellin  is  capable  of  inducing  flower 
formation  in  numerous  plants,  but  that  it  probably  operates  in  conjunc- 
tion with  other  factors  which  may  limit  its  effectiveness  in  certain 
plants.    The  plants  were  grown  under  strictly  non-inductive  conditions, 
and  gibberellin  was  applied  daily  to  the  apical  region  of  the  shoot. 
The  minimal  effective  doses  were  2-10  micrograms  daily,  depending  on  the 
species. 

[Abstract  by  Prof.  Lang] 

230o    LANG  (A. )....... 1957 

THE  EFFECT  OF  GIBBERELLIN  UPON  FLOWER  FORMATION 

Proceedings  of  the  National  Academy  of  Sciences  of  the  United  States 
of  America  *£l,  pp.  709-717  (1957).  (in  English,  2  tables; 

3  figures;  in  USDA  Library,  Washington,  D.  C.) 
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Treatment  with  gibberellin  induced  flower  formation  in  four  non-cold- 
treated  biennial  plants  (biennial  Hyoscyamus  niger.  carrot,  turnip, 
parsley)  and  four  long-day  plants  (Samolus  parviflorus .  Grepis  tectorum. 
Silene  armaria,  annual  Hyoscyamus  niger)  kept  on  short  day.    The  degree 
of  the  flowering  response  varied  from  one  similar  to  the  effect  of  opti- 
mal thermo-  or  photoinduction  to  a  late  and  incomplete  response,  Gib- 
berellin treatment  did  not  affect  flower  formation  in  unvernalized  winter 
rye  and  short -day-grown  spring  rye  and  did  not  induce  flower  formation 
in  two  short-day  plants  (Biloxi  soybean  and  cocklebur)  maintained  on  long 
day.     It  is  concluded  that  gibberellin-like  materials  play  a  part  in  the 
processes  of  flower  formation  but  that  they  probably  function  in  conjunc- 
tion with  other  factors  and  that  their  effect  on  flower  formation  may  be 
a  secondary  one*, 

[Complete  summary  from  the  paper] 

231.  LANG  (A.)  and  PHINNEY  (B.  0. )  1957 

VALUE  OF  GIBBERELLINS  TO  THE  GROWER 

The  Grower  48  (No.  6),  pp.  28O-285  (1957).  (in  English;  6 

figures;  in  USDA  Library,  Washington,  D.  C.) 

A  popular  account  of  the  gibberellin  development,  including  history, 
effects  on  plants,  occurrence  in  higher  plants,  sources  of  supply,  and 
possible  uses  in  agriculture. 

[Abstract  by  F.  H.  Stodola] 

232.  LANG  (A.),  SANDOVAL  (J.  A.),  and  BEDRI  (A.).  1957 

INDUCTION  OF  BOLTING  AND  FLOWERING  IN  HYOSCYAMUS  AND  SAMOLUS  BY 
A  GIBBERELLIN-LIKE  MATERIAL  FROM  A  SEED  PLANT 

Proceedings  of  the  National  Academy  of  Sciences  of  the  United  States 
of  America  42.,  pp.  960-964  (1957).  (In  English;  in  USDA 

Library,  Washington,  D.  C.) 

Application  of  endosperm  of  Echinocystis  macrocarpa  (untreated  or  par- 
tially purified)  caused  prompt  bolting  and  flower  formation  in  non-cold- 
treated  (long -day  grown)  biennial  Hyoscyamus  niger  and  in  short-day 
grown  Samolus  parviflorus.    This  effect  is  attributable  to  the  gibberellin- 
like  materials  that  are  present  in  the  endosperm  (Phinney,  West,  Ritzel 
and  Neeley,  Proc.  Nat.  Acad.  Sci.  U_.  S.  4^.,  pp.  598-404  (1957) ),  and  the 
results  lend  strong  support  to  the  conclusion  that  native  gibberellin-like 
materials  are  involved  in  the  control  of  flower  formation  in  plants  and 
may  be  the  limiting  factor  of  this  process  in  cold -requiring  and  in  long- 
day  plants o 


[Abstract  by  Prof.  Lang] 
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233*    LAQUIN  (R.)  and  WAYGOOD  (E.  R.)..  1957      Note:    Should  be  Paquin  and 

Way good.    See  Abstract  352- 

THE  EFFECT  OF  FUSARIUM  TOXINS  ON  THE  ENZYMIC  ACTIVITY  OF  TOMATO 
HYPOCOTYL  MITOCHONDRIA 

Canadian  Journal  of  Botany         PP-  207-218  (1957)-  (in 
English;  6  tables;  4  figures,  in  USDA  Library,  Washington,  D.  C.) 

An  active  cyclophorase  system  capable  of  oxidizing  acids  of  the  Krebs 
cycle  is  present  in  mitochondria  from  hypocotyls  and  cotyledons  of 
tomato  seedlings.     Lycomarasmin  and  fusaric  acid,  2  toxins  produced  by 
Fusarium  oxysporum.  inhibit  the  succinoxidase  and  cytochrome  oxidase 
activity  of  the  mitochondria.    The  inhibition  is  overcome  by  cytochrome 
c.     It  is  concluded  that  the  toxins  inhibit  enzyme  activity  by  affect- 
ing the  integrity  of  the  mitochondria  allowing  diffusion  of  cytochrome 
c  from  active  sites. 

[CoA.  51,  10679  (1957);  complete] 

23^=     LEACH  (E.  W.)..  .1946 

[ROOT  DISEASE  OF  RICE] 

Trinidad  and  Tobago  Administration  Report  of  the  Director  of 
Agriculture  for  the  Year  1945.-  20  pp.  (1946).  (in  English; 

in  USDA  Library,  Washington,  D.  C.) 

Other  investigations  carried  out  during  the  year  included  studies  of 
Soft  Rot  in  cabbage  (Bacillus  carotovorus) :  Black  Rot  in  cabbage 
(Xanthomonas  camnestris ) ;  a  root  disease  of  rice  which  appears  to  be 
similar  to  the  conditions  described  in  British  Guiana  as  'man  rice'; 
and  Black  Rot  in  Sweet  Potatoes  (Cerastos tome 11a  finbriata) » 

[This  paragraph,  from  page  16,  is  the  only  portion  of 
the  report  referring  to  the  bakanae  disease.  An 
abstract  of  the  whole  report  appears  in  R.  A.  M.  2^., 
188  (1947).] 

235 o     LEBEN  (C.)  and  BARTON  (L.  V.)  ..1957 

EFFECTS  OF  GIBBERELLIC  ACID  ON  GROWTH  OF  KENTUCKY  BLUEGRASS 

Science  12J2,  pp.  1+94-495  (1957).  (in  English;  one  table, 

in  USDA  Library,  Washington,  D.  C.) 

When  sprayed  on  grasses,  gibberellic  acid  induced  more  rapid  growth 
during  slow  growing  periods  in  autumn.    This  growth  was  an  increase 
both  in  fresh  and  dry  wt.  and  was  increased  when  fertilizer  was  also 
added o 


[C.A.  51,  9806  (1957);  complete] 
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236.  LEE  (H.  A.). ......1919 

PLANT  PATHOLOGY  IN  JAPAN 

Phytopathology  %  pp.  I78-I79  (1919).  (in  English,  in  USDA 

Library,  Washington,  D.  C.) 

The  Phytopathological  Society  of  Japan,  which  has  about  eighty  members, 
publishes  a  journal  with  contributions  in  Japanese,  English  and  German, 
Published  independently  is  a  periodical  entitled  "The  Journal  of  Plant 
Protection"  printed  exclusively  in  Japanese.    The  Botanical  Magazine  of 
the  Tokyo  Botanical  Society  also  frequently  contains  articles  pertaining 
to  plant  pathology. 

Most  of  the  plant  pathologists  are  attached  to  the  forty-two  prefectural 
agricultural  experiment  stations  and  the  central  experiment  station  of 
the  Imperial  government.    As  early  as  1886  Dr.  Shirai  of  the  Komaba  Agri- 
cultural College  of  Tokyo  was  giving  courses  in  plant  pathology-  Since 
that  time  the  advance  of  the  science  in  Japan  has  been  very  much  the  same 
as  in  America. 

[Abstract  by  F0  H  Stodola] 

237.  LEONIAN  (L.  H.).  ,.1929 

STUDIES  ON  THE  VARIABILITY  AND  DISSOCIATIONS  IN  THE  GENUS  FUSARIUM 

Phytopathology  19_,  pp.  753-868  (1929).  (in  English;  11  tables; 

18  plates  following  page  868;  in  USDA  Library,  Washington,  D.  C.) 

In  this  paper  (to  which  a  preface  is  contributed  by  C.  D.  Sherbakoff, 
the  writer  gives  a  comprehensive  account  of  his  studies  of  about  220 
cultures  of  Fus arium  obtained  from  various  sources  under  96  different 
specific  and  varietal  names  [cf.  R.A.M. ,  iv,  p.  705] • 

The  following  characters  were  used  as  variability  tests.     (l)  Growth  rate 
of  colonies.     (2)  Production  of  colour  and  spore  masses  on  five  different 
nutrient  agars.     (3)  Sporulation  on  malt  extract  agar.     (k)  Growth  at  50, 
3^°j  and  37«5°C.     (5)  Growth  in  presence  of  various  growth-inhibiting 
chemical  substances,  namely,  nine  different  concentrations  of  tartaric 
acid,  two  concentrations  of  tannin,  two  of  mercurochrome,  five  of 
malachite  green,  two  of  iodic  acid,  one  of  phenyl  acetic  acid,  two  of 
sodium  dinitrophenoxide,  and  three  of  sodium  tribromphenate .    The  be- 
haviour of  all  the  strains  studies  in  relation  to  each  of  these  charac- 
ters is  expressed  in  a  series  of  lengthy  tables. 

It  is  concluded  that,  notwithstanding  the  inconsistency  of  certain 
morphological  and  physiological  characters,  a  certain  specific  line  of 
behaviour  persists  throughout  all  the  strains  and  variants  of  a  given 
species,  the  path  of  which  may  run  in  a  zigzag  line  but  does  not  seem 
to  exceed  the  specific  orbit. 
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Many  of  the  supposedly  pure  cultures  showed  segmentations  in  the  colonies, 
which  were  isolated.    These  the  author  terms  variants.    Some  of  the 
variants  maintained  their  differences  from  the  parent  types,  while  others 
reverted  to  the  original  type  or  repeatedly  fluctuated  backwards  and 
forwards. 

The  reaction  and  behaviour  of  many  of  the  organisms  used  in  the  experi- 
ments were  decidedly  erratic  even  under  controlled  conditions,  but 
Sherbakoff  states  in  the  preface  that,  while  the  details  of  the  present 
taxonomy  of  the  genus  are  unsatisfactory,  its  foundation  is,  in  his 
opinion,  sound,  though  certainly  it  might  be  advantageously  reinforced  by 
the  study  of  physiological  characters. 

[R.A.M.  %  205-206  (1930);  complete] 

238.    LEON IAN  (L.  H.). ...... 1952 

THE  PATHOGENICITY  AND  THE  VARIABILITY  OF  FUSARIUM  MONILIFORME 
FROM  CORN 

West  Virginia,  University  Agricultural  Experiment  Station. 
Bulletin  No.  248,  16  pp.  (1932).  (in  English;  6  figures; 

in  USDA  Library,  Washington,  D.  C.) 

Out  of  I5O  isolations  made  from  Longfellow  Flint  maize  in  West  Virginia 
in  1927,  110  proved  to  be  Fusarium  moniliforme  [Gibberella  moniliformis: 
R.A.M. ,  x,  p.  238]  and  20  F.  culmorum .  while  the  remainder  consisted  of 
various  saprophytic  forms.    Of  the  110  cultures  of  G.  moniliformis .  only 
23  were  pathogenic  in  inoculation  experiments,  carried  out  largely 
through  wounds.    Seedling  wilt  occurred  only  as  a  sequel  to  inoculation 
at  the  stem  base,  just  below  ground-level.    Root  inoculations  resulted 
only  in  localized  infections.    Even  when  freshly  germinated  seedlings 
were  kept  on  vigorously  growing  colonies  of  the  fungus  in  Petri  dishes 
and  transplanted  into  the  field  after  infection  of  most  of  the  roots, 
they  developed  into  normal  plants.    Little  or  no  infection  occurred  at 
temperatures  above  20°  to  23°C.    Even  the  most  vigorous  strains  of  the 
fungus  exhibited  their  pathogenicity  in  cycles,  being  able  at  one  time 
to  infect  the  host,  while  at  another,  under  identical  conditions,  they 
failed  to  do  so. 

Most  of  the  strains  of  G.  moniliformis  were  very  plastic  and  dissociated 
into  many  forms.    One  monospore  isolation  produced  no  less  than  50  vari- 
ants, differing  among  themselves  not  only  in  pathogenicity  but  also  in 
morphological  and  physiological  characters.    Continuous  monospore  selec- 
tion tended  to  fix  even  the  most  fluctuating  types,  but  it  is  considered 
doubtful  whether  the  purity  and  fixation  thus  obtained  are  of  more  than 
relative  permanence.    In  the  writer's  opinion,  each  isolation  possesses 
all  the  potentialities  of  the  species,  even  though  unable  to  express 
them  all  at  the  same  time.    Once  this  view  is  accepted,  in  contradistinc- 
tion to  that  of  the  absolute  rigidity  and  immutability  of  species,  the 
dissociative  phenomenon  is  no  more  unusual  than  variability,  and  the 
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determination  of  any  genus  or  species  that  has  a  firm  foundation  is  not 
affected  by  it. 

Late  planting  (June  or  July)  in  order  to  avoid  cool,  wet  soil  conditions 
appears  to  be  the  best  way  of  avoiding  seedling  losses  from 
G.  moniliformis . 

[R.A.M.  11,  569-570  (1952);  complete] 

239.  LINDSTROM  (R.  S.)  ...1957 

GIBBERELLIC  ACID.    A  PLANT-GROWTH  REGULATOR 

The  Michigan  Florist,  No.  311,  p.  17  (1957).  (In  English; 

one  figure;  in  USDA  Library,  Washington,  D.  C.) 

One  or  more  applications  of  the  gibber ellins  on  stock  (Mathiola  incana) 
has  definitely  stimulated  linear  growth.    Not  only  has  flowering  been 
hastened  from  two  to  four  weeks  but  the  maturing  inflorescences  have 
developed  more  uniformly  than  those  of  the  controls  (non-treated  plants). 

[Abstract  by  Prof.  Lindstrom] 

240.  LINDSTROM  (R.  S.)  and  WITTWER  (S.  H. )....„ . .1957 

GIBBERELLIN  -  PROMOTES  EARLIER  FLOWERING  ON  SOME  FLOWER  PLANTS 

The  Michigan  Florist,  No.  313,  pp.  18-19  (1957).  (in  English; 

3  figures;  this  is  Michigan  Agricultural  Experiment  Station  Journal 
Article  Number  2046;  in  USDA  Library,  Washington,  D.  C.) 

Ten  varieties  of  stock  were  treated  at  the  10-12  leaf  stage  with  5>  10 
and  20  jugs .  of  gibberellin  per  plant,  half  receiving  only  the  single 
treatment  while  the  other  half  received  the  amount  over  weekly  treat- 
ments for  ten  consecutive  weeks.    The  early  varieties  of  stock  did  not 
show  stem  elongation,  but  they  produced  flowers  2  to  3  weeks  ahead  of 
controls. 

With  the  late  flowering  stocks  No.  22  Ball  Supreme  and  No.  16  Ball  White 
weekly  gibberellin  treatment  induced  marked  stem  elongation  as  well  as 
flowering  5  or  6  weeks  prior  to  controls,  while  the  once  treated  plants 
showed  marked  stem  elongation  but  only  flowered  slightly  ahead  of 
controls . 

In  a  similar  test  with  No.  22  Ball  Supreme  at  a  different  season  of  the 
year  the  plants  flowered  earlier  than  did  the  plants  in  the  first  test. 
This  was  also  true  of  the  control  plants  in  the  two  groups. 

Earlier  flowering  was  also  observed  in  the  treated  over  the  controls  for 
Annual  Canterbury  Bells  (Campanula)  and  Petunia  (varieties  Blue  Bedder 


L 

Abstracts 
21+0,241,  and  2^2 

Improved  and  Little  Giant).    However,  when  petunias  were  treated  at  too 
young  a  stage  (2  to  6  leaves)  an  etiolated  and  chlorotic  plant  was 
produced. 

[Abstract  by  Prof.  Lindstrom] 

241.     LINDSTROM  (R.  S.  )  and  WITTWER  (S.  H.)  1957 

GIBBERELLIN  EFFECTS  ON  FLOWERING  OF  GERANIUM  AND  CHRYSANTHEMUM 

The  Michigan  Florist,  No.  519,  pp.  17-20  (1957).  (in 
English;  5  tables;  6  figures;  in  USDA  Library,  Washington,  D.  C.) 

Gibberellin  favorably  increased  size  in  Spartan  White  and  Brick  Red  Irene 
geranium  varieties,  and  it  definitely  prolonged  the  life  of  the  in- 
florescence of  Spartan  White.    Depending  on  the  variety,  overall  plant 
sprays  or  sprays  confined  to  the  flower  buds  were  effective.  Desirable 
concentrations  of  the  chemical  ranged  from  1  to  10  p. p.m.  . 

The  increase  in  flower  size  induced  by  gibberellin  appears  to  have 
resulted  from  an  increase  in  petal  size  and  an  increase  in  pedical  length. 
No  explanation  is  proposed  for  the  improved  keeping  quality  of  the  in- 
florescences of  the  Spartan  White  variety. 

Two  chrysanthemum  varieties,  Taffata  and  Beauregard,  given  a  double  appli- 
cation of  100  p. p.m.  or  a  single  or  repeat  application  at  1000  p. p.m. 
significantly  increased  heights. 

Treatment  with  gibberellin  resulted  in  significantly  earlier  flowering 
with  the  Taffata  variety  but  not  with  Beauregard. 

[Abstract  by  Prof.  Lindstrom] 

2k2.    LINDSTROM  (R.  S.),  WITTWER  (S.  H.),  and  BUK0VAC  (M.  J.)  1957 

GIBBERELLIN  AND  HIGHER  PLANTS:     IV.     FLOWERING  RESPONSES  OF 
SOME  FLOWER  CROPS 

Michigan  State  University,  Agricultural  Experiment  Station,  Quarterly 
Bulletin  22,  pp.  6  73-681  (1957).  (In  English;  5  tables;  h 

figures;  in  USDA  Library,  Washington,  D.  C.) 

Gibberellin,  20  micrograms  applied  to  stem  apices  or  a  foliar  spray  of 
10  to  100  p. p.m.,  hastened  flowering  10  days  to  k  weeks  in  stocks, 
petunia,  larkspur,  English  daisy,  China  aster  and  gerbera  when  grown  in 
the  greenhouse  during  the  fall  and  winter.    At  these  dosages,  earlier 
flowering  without  excessive  stem  elongation  or  any  apparent  harmful 
effect  on  market  quality  was  observed. 

Higher  concentrations,  100  to  1,000  micrograms  per  plant  or  foliar  sprays 
of  1,000  p. p.m.,  often  resulted  in  greatly  elongated  and  weakened  stems. 
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Foxglove,  a  cold -requiring  biennial,  was  an  exception  in  that  600  micro- 
grams induced  flowering  without  excessive  stem  elongation. 

Stocks  treated  with  gibberellin  were  considered  superior  to  those  not 
treated.    The  plants  matured  earlier  and  produced  longer  and  more  uniform 
flower  spikes. 

With  pansy  and  forget-me-not,  gibberellin  treated  plants  flowered  while 
controls  remained  vegetative. 

[Complete  summary  from  the  paper] 

243 .    LINDSTROM  (R.  S.)  and  WITTWER  (S.  H. )  1957 

EFFECTS  OF  GIBBERELLIN  ON  THE  FLOWERING  OF  STOCKS  (MATTHIOLA  INCANA) 

Abstracts  of  Papers  Presented  Before  the  American  Society  for  Horti- 
cultural Science,  Fifty-Fourth  Annual  Meeting,  Stanford  University, 
Stanford,  California,    p.  49  (1957).  (in  English;  in  NU 

Library) 

Gibberellin  has  promoted  earlier  flowering  and  greater  stem  elongation 
in  column  stocks  (Matthiola  incana  varieties,  No.  1  Ball  Lilac  Lavendar 
Improved,  No.  5  Ball  Dwarf  White,  No.  16  Ball  White  Medium  Tall,  No.  22 
Ball  Supreme)  grown  in  the  greenhouse  from  August  to  May.    Weekly  appli- 
cations of  5  "to  20  micrograms  per  plant,  or  foliage  sprays  of  10  to  1000 
ppm  for  3  to  10  consecutive  weeks  were  effective.    A  hastening  of  flower- 
ing, as  determined  by  leaf  number  as  well  as  days  to  first  an thesis, 
resulted  if  treatments  were  initiated  as  early  as  the  two  leaf  or  as  late 
as  the  12  leaf  stage.    Earlier  flowering  followed  single  applications  of 
gibberellin,  but  responses  were  not  as  striking  as  when  the  treatments 
were  repeated.    Marked  differences  in  responses  occurred  with  varieties, 
season  of  the  year,  temperature,  stage  of  growth  at  initial  treatment, 
and  quantities  of  gibberellin  applied.    Treated  plants  were  of  acceptable 
quality  as  to  stem  diameter,  length  of  flower  spike,  and  matured  with 
greater  uniformity  than  plants  not  treated. 

[Complete.    Paper  presented  August  28,  1957  at  the  session 
on  "Growth  Regulators,  Gibberellin",  S.  H.  Wittwer  presiding.] 

2kh 0    LINDSTROM  (R.  S. )  and  WITTWER  (S.  H.)  .1957 

GIBBERELLIN  AND  HIGHER  PLANTS:     IX.  FLOWERING  IN  GERANIUM 
(PELARGONIUM  H0RT0RUM) 

Michigan  State  University,  Agricultural  Experiment  Station, 
Quarterly  Bulletin  40,  pp.  225-231  (1957).  (In  English; 

3  tables;  4  figures;  in  USDA  Library,  Washington,  D.  C.) 
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Gibberellin  favorably  increased  inflorescence  size  in  Spartan  White  and 
Brick  Red  Irene  geranium  varieties,  and  it  definitely  prolonged  the  life 
of  the  inflorescence  of  Spartan  White.    Depending  on  the  variety,  over- 
all plant  sprays  or  sprays  confined  to  the  flower-buds  were  effective. 
Desirable  concentrations  of  the  chemical  ranged  from  1  to  10  p. p.m. 

The  increase  in  flower  size  induced  by  gibberellin  appears  to  have  re- 
sulted from  an  increase  in  petal  size  and  an  increase  in  pedicel  length. 
No  explanation  is  proposed  for  the  improved  keeping  quality  of  the  in- 
florescences of  the  Spartan  White  variety. 

[Complete  summary  from  the  paper] 

2^5.    LINSKENS  (H.  F.)  1955 

THE  INFLUENCE  OF  TOXIGENIC  WILTING  ON  THE  LEAF  SECRETIONS  OF 
THE  TOMATO  PLANT 

Phytopathologische  Zeitschrift  22.,  pp.  89-106  (1955).  (In 
German;  8  figures;  3  graphs;  in  USDA  Library,  Washington,  D.  C.) 

The  leaf  secretions  of  Tuckswood  tomato  plants,  measured  as  a  function 
of  the  electrolytic  resistance  of  the  washing  water,  were  markedly  in- 
creased by  the  wilt  induced  by  lycomarasmin  and  fusarinic  acid  (toxins 
of  Fu.qarinm  [bulbigenum  var.  lycopersici] )  [see  preceding  abstract]. 
The  process  of  secretion  could  be  directly  followed  on  the  leaf  surface, 
where  it  was  found  that  the  enhancement  occurred  before  the  appearance 
of  wilt  symptoms  and  also  in  areas  unaffected  by  necrosis.    The  in- 
creased secretions  contained  calcium,  potassium,  and  sodium  ions  as  well 
as  free  amino  acids.    These  findings  are  considered  to  support  the  view 
of  Gdumann  and  Jaag  that  the  primary  cause  of  the  irreversible  pathologi- 
cal wilting  lies  in  injury  to  the  permeability  of  the  inner  layers  of 
the  protoplasm  [R.A.M.,  26,  p.  362]. 

[R.A.M.  24,  1+93  (1955);  complete] 

2^6.    LIPPERT  (L.  F.),  RAPPAPORT  (L.),  and  TIMM  (H.)  1957 

BREAKING  THE  REST  PERIOD  OF  WHITE  POTATOES  WITH  GIBBERELLIC  ACID 

Abstracts  of  Papers  Presented  Before  the  American  Society  for 
Horticultural  Science,  Fifty -Fourth  Annual  Meeting,  Stanford 
University,  Stanford,  California,    p.  50  (1957).  (in 
English;  in  NU  Library) 

Gibberellic  acid  (GA)  influences  the  rest  period,  apical  dominance  and 
sprout  development  of  White  Rose,  Kennebec  and  Russet  Burbank  potatoes. 
With  tubers  sprouted  in  controlled  temperature  storage  (5O0,  59°  and 
77°F.),  or  in  greenhouse  soil  benches,  GA  was  effective  in  accelerating 
sprouting  by  two  to  three  weeks,  and  in  increasing  the  rate  of  sprout 
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elongation.    Solutions  containing  50  and  500  Hg/ml  of  GA  stimulated  sprout- 
ing at  several  eyes  on  each  tuber,  suggesting  a  loss  of  apical  dominance, 
whereas  a  2000  |ig/ml  treatment  produced  sprouts  primarily  at  an  apical  eye. 
Dip  treatments  of  5  minutes,  1  1/2,  or  6  hours  were  equally  effective.  GA 
treatment  of  tubers  of  the  White  Rose  and  Kennebec  varieties  resulted  in 
branched  sprouting,  in  multiple  sprout  development  at  several  eyes,  and  in 
elongated  and  spindly  sprouts.    The  Russet  Burbank  variety  wass  less 
responsive  and  produced  single,  vigorous  sprouts  primarily  from  apical  eyes. 
Root  development  on  sprouts  from  GA-treated  tubers  of  the  Russet  Burbank 
and  Kennebec  varieties  held  at  5O0  F.  was  delayed  approximately  four  months, 
whereas  tubers  grown  in  soil  produced  roots  normally.    Preliminary  studies 
indicate  that  sprouting  was  stimulated  in  stored  tubers  obtained  from 
plants  which  received  a  foliar  spray  containing  500  jug /ml  of  GA  2  weeks 
prior  to  harvest.    GA  did  not  overcome  the  chemical  dormancy  which  was  in- 
duced by  pre-harvest  foliar  sprays  containing  6000  ug/ml  of  maleic 
hydrazide  (MH-40).    In  a  field  comparison  earlier  sprouting  and  greater 
stem  elongation  resulted  from  both  apical  and  basal  portions  of  tubers 
dipped  in  GA(lO  and  100  jug/ml)  as  compared  to  either  ethylene  chlorohydrin 
or  water. 

[Complete.    Paper  presented  August  28,  1957  at  the  session 
on  "Growth  Regulators,  Gibberellin",  S.  H.  Wittwer  presiding.] 

21+7.    LIVERMAN  (J.  Lo)  and  JOHNSON  (S.  P.)  1957 

CONTROL  OF  ARRESTED  FRUIT  GROWTH  IN  TOMATO  BY  GIBBERELLINS 

Science  125.  pp.  IO86-IO87  (1957).  (In  English;  1  figure, 

in  USDA  Library,  Washington,  D.  C.) 

Gibberellin  was  tested  for  effectiveness  in  alleviating  the  condition  of 
arrested  fruit  growth  exhibited  by  the  Marglobe  variety  of  tomato  grown 
in  the  field  under  the  high  light  and  temperature  of  summer  at  College 
Station,  Texas.    The  green  sepals  of  the  dormant  fruits  were  sprayed 
until  run-off  on  alternate  days  for  a  total  of  five  sprayings  with  water 
or  gibberellin  at  25  or  25O  micrograms  per  liter.    After  15  days  only 
7$  of  the  fruit  on  control  plants  had  broken  dormancy  while  46$  and  23$, 
respectively,  of  the  plants  treated  with  25  and  25O  micrograms  per  liter 
of  gibberellin  broke  dormancy.    At  the  higher  concentration  there  was 
some  browning  of  the  fruit. 

[Abstract  by  F.  H.  Stodola] 

248.    LIVERMAN  (J.  L.)  and  SCOTT  (R.  A.)  1957 

THE  CONTROL  OF  ETIOLATED  LEAF  GROWTH  BY  LIGHT  AND  KININS 

Plant  Physiology  2£  (Supplement),  p.  XLVIII  (1957).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 
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Earlier  experiments  from  this  (Scott  and  Liverman,  Plant  Physiol.  21>  321, 
1956)  and  other  laboratories  (Miller ,  ibid.  21,  318)  have  shown  that  the 
kinins  are  active  in  promoting  the  growth  of  etiolated  leaves .  These 
experiments  have  now  been  extended  to  include  approximately  60  different 
kinin-like  compounds .    The  results  show  that  the  compounds  fall  into 
three  rather  broad  categories  as  regards  their  interaction  with  red  light. 
One  group,  of  which  adenine  is  a  member,  is  characterized  by  the  fact  that 
red  light  has  no  effect  on  leaf  expansion,  i.e.,  the  expansion  is  equal 
in  both  light  and  darkness.    A  second  group,  to  which  belong  kinetin  and 
6-benzylaminopurine,  causes  a  promotion  which  appears  to  be  simply  addi- 
tive to  the  red  light  effect.    With  the  third  group  the  growth  of  disks 
given  red  light  is  less  than  the  growth  in  darkness.    The  results  will  be 
discussed  in  light  of  the  relations  which  exist  between  the  structure  of 
the  compound  and  the  particular  activity  group  to  which  it  belongs. 

[Abstract  of  the  paper  presented  August  29,  1957  at  the 
"Gibberellin  and  Kinetin"  session  (J.  L.  Liverman  pre- 
siding) sponsored  jointly  by  the  American  Society  of 
Plant  Physiologists  and  the  Physiological  Section  of 
the  Botanical  Society  of  America,  Stanford  University, 
Stanford ,  California . ] 

2k9.     LOCKHART  (j.  A.)  1956 

THE  EFFECT  OF  LIGHT  AND  THE  GIBBERELLINS  ON  STEM  ELONGATION  IN 
DWARF  AND  NORMAL  PEA  SEEDLINGS 

Plant  Physiology  21  (Supplement),  p.  XII  (1956).  (in  English,0 

in  USDA  Library,  Washington,  Do  C.) 

Alaska  pea  seedlings  grown  in  complete  darkness  usually  do  not  respond 
to  the  application  of  a  mixture  of  gibberellic  acid  and  gibberellin  A 
(GA)  (l.O  microgram  in  a  0.01  ml  alcoholic  drop  applied  to  the  apex). 
The  growth  of  seedlings  transferred  to  red  light  at  the  time  of  treat- 
ment (5  days  old)  is  considerably  depressed,  but  those  plants  which  are 
at  the  same  time  treated  with  GA  show  continued  rates  of  stem  elonga- 
tion equal  to  those  left  in  darkness. 

The  growth  in  height  of  etiolated  dwarf  (Morse's  Progress  #  9)  pea 
seedlings  is  also  depressed  on  exposure  to  red  light.    In  this  case 
application  of  GA  stimulates  growth  of  both  dark  and  light  grown  plants, 
all  treated  plants  grow  at  precisely  the  same  rate. 

While  the  GA  treatment  completely  reverses  the  light  effect  on  the  rate 
of  elongation  of  both  dwarf  and  normal  peas  it  has  no  effect  on  the 
development  of  the  leaves  or  the  number  of  nodes  laid  down,  both  of 
which  are  also  affected  by  the  light  treatment. 

[Paper  presented  August  26,  19^6  (Storrs,  Connecticut),  Photo- 
and  Radiobiology,  A.  W.  Galston,  presiding.] 
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250.  LOCKHART  (J.  A, )  ...1956 

REVERSAL  OF  THE  LIGHT  INHIBITION  OF  PEA  STEM  GROWTH  BY  THE 
GIBBERELLINS 

Proceedings  of  the  National  Academy  of  Sciences  of  the  United  States 
of  America  h2,  pp.  841-8^8  (1956).  (in  English;  3  graphs;  in 

USDA  Library,  Washington,  D.  C.) 

Alaska  pea  seedlings  grown  in  complete  darkness  show  little  or  no  response 
to  applied  gibberellin;  but  when  seedlings  whose  growth  is  inhibited  by 
red  light  are  treated  with  gibberellin,  the  growth  rate  is  restored  to 
that  in  darkness.    When  dwarf  peas  are  treated  with  gibberellin,  their 
growth  rate  is  increased  even  in  darkness,  but  the  growth  of  the  dwarfs  in 
light  and  that  in  darkness  are  also  equal  when  treated  with  gibberellin. 
The  rate  of  node  formation  is  shown  to  be  controlled  directly  by  light. 
Both  this  process  and  the  expansion  of  the  leaves,  which  is  also  controlled 
by  light,  are  unaffected  by  gibberellin  treatment,  in  both  dwarf  and  normal 
peas. 

[Complete  summary  from  the  paper] 

251.  LOCKHART  (J.  A.)  ..1957 

THE  LIGHT  REQUIREMENT  FOR  A  GIBBERELLIC  ACID  RESPONSE  IN  DWARF 
BEAN  SEEDLINGS 

Plant  Physiology  22  (Supplement),  p.  XLVIII  (1957).  (In  English; 

in  USDA  Library,  Washington,  D.  Co) 

Dwarf  bean  seedlings  (Phaseolus.  vulgaris )  show  essentially  no  response  to 
applied  gibberellic  acid  when  grown  in  complete  darkness.    When  grown  in 
light,  the  gibberellic  acid  stimulates  growth,  changing  the  dwarfs  to  the 
pole  habit,  as  has  been  reported  for  other  dwarf  bean  varieties.    A  single 
exposure  to  2-5  minutes  of  red  light  (2,000  ergs/cm2/sec)  causes  the  dwarfs 
to  respond  markedly  to  the  gibberellic  acid.    This  red  light  effect  may  be 
reversed  by  subsequent  exposure  of  the  plants  to  far -red. 

Preliminary  experiments  indicate  that  the  gibberellic  acid  must  be  present 
at  the  time  that  the  pigment  is  in  the  far -red  absorbing  form,  to  affect 
growth. 

These  results  indicate  that  for  this  plant,  red  light  in  addition  to  gib- 
berellic acid  is  necessary  for  maximum  growth.    The  red  light  reaction  thus 
has  a  dual  effect  on  total  stem  elongation;  it  acts  to  inhibit  stem  (espe- 
cially hypocotyl)  elongation,  and  at  the  same  time  renders  the  plant  capa- 
ble of  exceptional  elongation,  in  the  presence  of  applied  gibberellic  acid. 

The  same  response  has  been  found  in  a  normal  (pole)  bean.    This  would  indi- 
cate we  are  dealing  primarily  with  a  light  reaction  rather  than  a  genetic 
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effect.  It  has  again  been  found  that  gibberellic  acid  does  not  reverse 
the  light  inhibition  of  any  specific  internode,  but  rather  promotes  in- 
creased growth  of  any  growing  region. 

[Abstract  of  the  paper  presented  August  29,  1957>  at  the 
"Gibberellin  and  Kinetin"  session  (J.  L.  Liverman  pre- 
siding) sponsored  jointly  by  the  American  Society  of 
Plant  Physiologists  and  the  Physiological  Section  of  the 
Botanical  Society  of  America,  Stanford  University, 
Stanford,  California.] 

252.  LOCKHART  (J.  A.  )..„..  „ .1957 

STUDIES  ON  THE  ORGAN  OF  PRODUCTION  OF  THE  NATURAL  GIBBERELLIN  FACTOR 
IN  HIGHER  PLANTS 

Plant  Physiology  22,  pp.  204-207  (1957).  (in  English;  h  graphs; 

in  USDA  Library,  Washington,  D.  C.) 

It  has  been  demonstrated  that  applied  gibberellin  can  replace  almost  com- 
pletely the  stem  tip  in  promoting  the  elongation  of  the  subapical  region 
of  the  pea  stem.    This  effect  of  the  gibberellin  cannot  be  replaced  by 
IAA.     It  is  concluded  that  the  natural  gibberellin  factor  of  the  pea  plant 
is  produced  in  the  stem  tip.    Gibberellin  cannot  replace  either  the  roots 
of  cotyledons  in  the  promotion  of  stem  growth.    Grafting  experiments  indi- 
cate that  the  natural  gibberellin  does  not  reach  the  stock  across  a  graft, 
at  least  until  after  tissue  union  has  occurred. 

[Complete  summary  from  the  paper] 

253.  LOCKHART  (j.  A.)  and  BONNER  (j„)  1957 

EFFECTS  OF  GIBBERELLIC  ACID  ON  THE  PH0T0PERI0D -CONTROLLED  GROWTH 
OF  WOODY  PLANTS 

Plant  Physiology  22,  pp.  k92-h9k  (1957).  (in  English,  one 

table,  in  USDA  Library,  Washington,  D.  C.) 

Three  species  of  woody  plants  known  to  have  a  long  day  requirement  for 
the  initiation  of  vegetative  growth  were  selected  for  the  work  described. 
Only  in  the  case  of  Camellia  japonic a  Var.  Finlandia  (Camellia)  was  the 
dormancy,  induced  and  maintained  by  short  day  conditions,  effectively 
broken  by  the  periodic  application  of  gibberellic  acid.    No  such  response 
was  observed  with  Pinus  Coulteri  (Coulter  pine)  or  Pseudotsuga  macrocarpa 
(big  cone  spruce). 


[Abstract  by  F.  H.  Stodola] 
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25i+.     LONA  (F.  )...„...  1956 

A  REVOLUTION  IN  PLANT  SIZE 

Oggi  12  (No.  25),  pp.  k~5-kk  (l956)o  (In  Italian;  one  figure; 

in  USDA  Library,  Washington,  D.  C.) 

A  popular  account  of  work  being  done  on  the  modification  of  plant  growth 
by  chemicals.    The  work  of  Went,  Nielsen  and  Thimann  on  auxins  is  dis- 
cussed.   The  new  investigations  of  the  Japanese  on  gibberellin,  and  espe- 
cially the  results  obtained  with  these  compounds  by  Phinney  in  the 
United  States,  are  given  in  some  detail.    Possible  practical  uses  in  the 
production  of  hemp  and  flax  are  suggested, 

[Abstract  by  F.  H.  Stodola] 

255.  LONA  (F„ )....... 1956 

GIBBERELLIC  ACID  INDUCES  GERMINATION  OF  SEEDS  OF  LACTUCA  SCARIOLA 
IN  THE  DARK-INHIBITION  PHASE 

L'Ateneo  parmense  22,  pp.  6hl-6kk  (1956).  (In  Italian,  with 

English  summary;  one  figure;  in  USDA  Library,  Washington,  D.  C.) 

Gibberellic  acid  stimulates  the  germination  of  Lactuca  Scariola  seeds  in 
a  state  of  dark  imposed  inhibition,  acting  in  the  same  sense  as  red  radi- 
ation (up  to  6.600  A).    The  intimate  action  of  gibberellic  acid  may  be, 
however,  different  in  its  meccanism,  from  that  of  red  radiation. 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  C.A.  51,  1382  (1957).] 

256.  LONA  (F.)  and  BOCCHI  (A.)  1956 

INTERFERENCE  OF  GIBBERELLIC  ACID  ON  THE  EFFECT  OF  RED  AND  EXTREME 
RED  LIGHT  ON  ELONGATION  OF  THE  STALK  OF  PERILLA  OCYMOIDES 

L'Ateneo  parmense  21,  pp.  6k^-6k9  (1956).  (in  Italian,  with 

English  summary;  one  table;  one  figure;  in  USDA  Library,  Washington, 
D.  Co) 

A  brief  account  of  experiments  on  plant  elongation  under  red  and  far- 
red  radiation  action  and  application  of  gibberellic  acid  is  given.  It 
was  observed  that  young  plants  of  Perilla  ocymoides  L.  growing  in  red 
light  excluding  far-red  radiation  (6.600-8.000  A),  condition  in  which 
ordinarily  they  remain  dwarfed,  are  capable  of  remarkable  elongation 
when  treated  with  gibberellic  acid,  so  that  they  obtain  the  same  height, 
or  more,  than  those  cultivated  in  far -red  radiation.    These  results  are 
briefly  discussed. 


[Complete  summary  from  the  paper.  An  abstract  appears 
in  C.A.  51,  1382  (1957) .] 
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257.  LONA  (F. )  1956 

ORIENTATION  TESTS  ON  THE  EFFECT  OF  GIBBERELLIC  ACID  ON  REPRODUCTIVE 
DEVELOPMENT  OF  CERTAIN  LONG-DAY  AND  SHORT -DAY  PLANTS 

L'Ateneo  parmense  g£,  pp.  867-875  (1956).  (in  Italian,  with 

English  summary,  one  figure;  in  USDA  Library,  Washington,  D,  C.) 

The  a.  report  some  consideration  on  the  action  of  gibberellic  acid  in  con- 
nection with  flowering  processes  of  some  long-day  and  shorth-day  plants. 
He  remarks  that  among  the  plants  studied  up  to  date,  only  in  a  few  cases 
a  positive  action  on  flowering  has  been  observed «     This  positive  action 
may  be  -  after  all  -  very  week  and  conditioned  by  the  constitution  and  the 
maturity  of  the  individuos  (see  the  experiments  on  rosette -longday  plants); 
on  the  other  hand,  several  long -day  plants  have  not  shown  any  anthogenous 
reaction.    In  some  cases  it  has  been  observed  at  once  a  negative  reaction. 
In  the  same  way  the  short-day  plants,  considered  up  to  date,  are  generally 
lowered  in  their  flowering  capacity  by  the  treatment  with  gibberellic  acid„ 

[Complete  summary  from  the  paper o    An  abstract  appears 
in  C.A.  51,  9801  (1957)o] 

258.  LONA  (F. )„...... 1956 

GIBBERELLIC  ACID  EFFECT  ON  FLOWER-STALK  GROWTH  OF  SOME  HERBS 

Nuovo  giornale  botanico  italiano  n.s.  63.,  pp.  6I-76  (1956). 
(in  Italian,  with  English  summary;  8  figures,  in  USDA  Library, 
Washington,  D.  C.) 

The  author  refers  a  brief  account  about  some  experiments  concerning  the 
effect  of  gibberellic  acid  on  plants  growing  in  different  photo-  and 
the rmoper iodic  conditions  and  moreover  with  different  characteristics  of 
their  juvenile  stadium. 

The  plant  adopted  for  the  experimental  work  can  be  divided  into  two  groups s 
l)  caulescens  type  (Circaea.  lutetiana  L. ;  Perilla  ocymoides  (L. )  var . 
nankinensis  Voss.;  Perilla  ocymoides .  L.,  green  type;  Tinantia  fugax  Sch.) 
and  2.)  acaulescens  type  during  the  juvenile  stadium  (Crepis  leontodontoides 
All,;  Lactuca  Scariola  L.s  Secale  cereale  L.,  winter  type  "Petkus";  Triti- 
cum  vulgar e  Vill. .  winter  type  "Tevere"  and  "Rieti  11"). 

The  results  can  be  briefly  summarised  as  follows:    gibberellic  acid  allows 
stem  elongation  also  of  those  plants  that  generally  show  a  kind  of 
dwarfism,  beeing  subgected  to  short-day  conditions.     This  is  true  espe- 
cially if  the  night -temperature  is  rather  high  (12-25°  but  sometimes 
also  by  7*  C;  otherwise  by  very  low  night -temperature  (2-3°  C.)  the  ac- 
tion of  gibb.  acid  appears  to  be  extremely  reduced  as  the  effect  on 
elongatior  appears  insignificant  (see  esperiments  on  Perilla). 
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Considering  some  plants  normally  behaving  acaulescens  during  the  juvenile 
stadium,  we  have  some  evidence  that  gibberellic  acid  can  induce  stem 
elongation  also  by  absence  of  flowering  structures  (see  experiments  on 
Lactuca  scariola  and  cereals);  this  result  is  particularly  interesting  in 
the  case  of  cereals  we  have  worked  on,  because  they  normally  remain  acaulis 
before  any  flovering  structure  begins  to  develop. 

A  brief  discussion  on  the  interferences  between  stem  elongation,  presence 
of  flowering  structures,  photo-thermoperiodic  conditions  and  the  activity 
of  gibberellic  acid,  is  finally  reported. 

[Complete  summary  from  the  paper.    See  also 
C.Ao  51,  18157  (1957).] 

259 .    LONA  (F.)  1956 

VEGETATIVE  AND  REPRODUCTIVE  DEVELOPMENT  OF  SOME  LONG-DAY  PLANTS  IN 
RELATION  TO  THE  ACTION  OF  GIBBERELLIC  ACID 

Nuovo  giornale  botanico  italiano  n.s.  63.,  pp.  469-486  (1956). 
(in  Italian,  with  English  summary;  8  figures;  in  USDA  Library, 
Washington,  D.  C.) 

Continuing  the  experiments  on  the  action  of  Gibberellic  acid  on  growth  and 
development  of  herbaceous  plants,  the  Authors  have  examined  once  more  sev- 
eral species  which  require  "long  day"  for  espletion  of  some  phases  of  their 
reproductive  development. 

The  principal  aim  was  to  bring  into  evidence  whether  Gibberellic  acid  can 
really  substitute  for  some  manifestations  of  the  reproductive  development 
itself,  or  whether  some  apparent  manifestations  of  reproductive  develop- 
ment provoked  by  this  substance  are  due  primarily  to  modifications  of 
vegetative  processes  determinated  by  it. 

The  experiments  were  carried  out  on  Papaver  somniferum  L.,  Centaurea  calci- 
trapa  L. ,  Oenothera  acaulis  L. ,  Aethusa  Cynapium  L.  and  Mvosurus  minimus  L„ 

Results  obtained  on  Papaver  somniferum  demonstrate  that  Gibberellic  acid 
accelerates  the  macroscopic  flowering  manifestations  under  short  day  condi- 
tions of  plants  already  induced  to  flowering,  substituting  in  this  for  the 
effect  of  "long  day"  factor  in  so  far  as  concerns  the  lengthening  of  the 
floral  axis.    No  experiments  which  can  establish  whether  Gibberellic  acid 
may  have  an  action  on  specific  processes  involved  in  the  transition  to  the 
reproductive  stage,  have  so  far  been  conducted  on  Papaver. 

Experiments  on  Centaurea  calcitrapa  have  revealed  that  Gibberellic  acid, 
treatment  though  promoting  in  plants  manteined  in  short-day  conditions  a 
"bolting"  effect  simulating  that  obtained  usually  only  at  long-day,  does 
not  succeed  in  flowering  this  is  true  in  our  experimental  conditions 
(experiments  limit:    10  weeks;   (photophase  at  light  intensity  inferior  to 
2000  lux).    Experiments  on  Centaurea  were  also  supplemented  with  histologi- 
cal observation  of  esperimental  material. 
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In  the  experiments  on  Oenothera  acaulis .  a  long-day  plant  only  for  the 
macroscopic  development  phase  of  floral  apparatus,  and  indeterminate  for 
the  formation  of  floral  primordia,  has  been  noted  that  Gibb.  acid  can,  in 
th9  long  run,  partly  substitute  for  the  long -day  effect.    However,  develop- 
ment of  floral  structures  at  shortday,  is  more  easily  obtained  if  the 
plants  are  supplied,  besides  with  Gibberellic  acid,  also  with  other  stimu- 
lating and  trophic  substances.    This  and  others  observations  may  indicate 
that  Gibberellic  acid  represent  only  one  of  the  substances  involved  in  the 
metabolism  of  plants  under  long -day  conditions. 

Aethusa  Cvnapium  has  furnished  results  similar  to  those  obtained  with  Cen- 
taur e  a  .  even  if  within  very  long  experimental  limits  some  apparently 
indirect  action  of  Gibberellic  acid  towards  flowering  may  occurs. 

Preliminary  experimental  data  on  logday  Mvosurus  minimus  L.  show  that  Gib- 
berellic acid  can  substitute  sooner  or  later  for  longday  requirements  in 
flowering.     In  fact,  two  months  old  plants  flower  when  Gibberellic  acid  is 
supplied  under  9  hr.  shortday  conditions  while  the  controls  in  shorday  re- 
main vegetative.    We  must  note  that  Myosurus  flowers  better  when  light 
extension  is  prevalently  constituted  by  far  red  radiation  the  effect  of 
which  is  apparently  substituted  more  easily  by  Gibberellic  acid  even  if  its 
action  appears  less  afficient  and  rapid  than  that  of  supplementary 
illumination. 

[Complete  summary  from  the  paper] 

260.    LONA  (F.),  BOCCHI  (A.),  BCEGHI  (R.),  and  PERI  (A.)  »1956 

TWINING-CLIMB ING  BEHAVIOR  INDUCED  IN  SOME  PLANTS  BY  TREATMENT 
WITH  GIBBERELLIC  ACID 

Nuovo  giornale  botanico  italiane  n.s.  6^.,  pp.  496-506  (1956). 
(in  Italian,  with  English  summary;  3  tables;  5  figures;  in  USDA 
Library,  Washington,  D.  C.) 

In  this  communication  reports  are  given  on  experiments  and  observations 
regarding  treatment  of  several  plants  with  Gibberellic  acid  and  conse- 
quent manifestations  of  stem  growth  with  twining-climbing  behaviour. 
This  phenomenon  has  been  observed  in  plants  which  normally  never  present 
similar  behaviour  (Lactuca  Scariola  L. )  and  it  has  been  provoked  in  plants 
genetically  more  or  less  predisposed  (Phaseolus  vulgaris  L.  cult.  "Aquila 
rossa"  e  So.ia  hisnida  Moench.  cult.  "Castelli"  and  "Giessner ") .  Normally 
climbing  plants,  as  Ipomaea  versicolor .  has  been  treated  for  control. 

In  Phaseolus  and  in  So.ia  the  action  of  Gibberellic  acid  has  been  very  con- 
siderable as  plants  thus  treated  have  assumed  all  the  characteristics  of 
climbing  growth.    Photos  and  Tables  clearly  show  the  extent  of  such  action. 

In  Ipomaea.  in  conformity  with  work  hypothesis,  we  can  clearly  observe  the 
meagre  advantage  in  growth  of  internodes  following  tratment  with  Gibberel- 
lic Acid. 
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The  purpose  of  these  experiments,  as  is  obvious,  is  to  lay  the  bases  for 
a  physiological  interpretation  of  climbing  behaviour.     It  is  clear  by 
results  obtained  that,  subordinately,  at  least,  to  certain  qualitative 
structural  manifestations,  plants  thrive  with  or  without  climbing  be- 
haviour according  to  whether  their  growth  is  more  or  less  rapid  and  of 
different  proportions.     Increasing  growth  rapidity  by  tratment  with 
Gibberellic  Acid,  we  may  obtain  an  twining  growth  phenomenon  in  plants 
genetically  more  or  less  predisposed  towards  said  phenomenon,  in  those 
plants,  that  is,  which  in  special  environmental  conditions  may  sometimes, 
although  exceptionally,  manifest  the  tendency  to  climbing  growth.  This 
effect  is  obtained  on  plants  in  which  we  do  hot  usually  meet  these 
phenomena  but  which,  evidently,  have  the  possibility  of  manifest  them 
provided  that  am  exceptional  growth  stimulas  is  operating . 

From  what  above  said  we  can  deduce  a  first  and  simple  work  hypothesis, 
which  will  be  the  object  of  study  in  the  near  future,  and  which  prospects 
the  possibility  that  typically  climbing  plants  owe  their  behaviour  to  the 
capacity  of  regulating  their  growth  also  in  consequence  of  the  formation 
of  appropriate  quantities  of  substances  with  gibberellinlike  action  and 
lacking  some  growth  inhibiting  condition.    The  same  thing  might  be  true  for 
the  plants  which  are  climbing  only  on  exceptional  occasions,  and  a  similar 
possibility  might  be  given  to  the  plant  by  particular  external  conditions 
in  which  the  individual  is  formed,  grows  and  develops. 

Is  it  interesting  also  to  observe  that  the  analogy  between  climbing  be- 
haviour induced  by  Gibberellic  Acid  and  natural  one,  extends  also  to  leaf 
expansion  behaviour  and  to  other  characterisxics  facts  included  in  the 
field  of  etiolated  plants. 

Successive  experiments  will  give  us  a  deeper  knowledge  of  this  particular 
aspect  of  climbing  behaviour  and  will  define  the  conditions  in  which  move- 
ments of  shoot  apex  take  place  under  the  action  of  Gibberellic  Acid  and 
structural  manifestations  inherent,  in  comparison  to  those  of  naturally 
climbing  plants. 

[Complete  summary  from  the  paper] 

261.     LONA  (F.)  and  BOCCHI  (A.).  1956 

INCREASING  CHARACTERISTICS  AND  DEVELOPMENT  OF  WINTER  WHEAT  RACES 
TREATED  WITH  GIBBERELLIC  ACID 

Rivista  Internazionale  d ' Agricoltura  1  (No.  6),  pp.  kk-krJ  (1956). 
(in  Italian,  with  English  summary;  2  tables;  2  figures;  in  USDA 
Library,  Washington,  D.  C.) 

Prof.  Fausto  Lona,  director  of  the  Institute  and  Botanic  Garden  at  the 
University  of  Parma,  begins  his  collaboration  to  our  Review,  helped  by 
his  lady-assistant  Doct.  Bocchi,  with  an  article  about  an  interesting 
genetical  experiment,  object  of  his  particular  study.     It  is  about  plants 
of  winter-wheat  races,  "Tevere"  and  "Rieti  11"  and  of  winter  rye  "Petkus" 
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grown  in  the  period  May -June ,  in  the  open  air  and  without  previous  hiber- 
nation, treated  with  gibberellico  acid.    The  effect  of  the  substance 
dayly  applied  to  these  plans  at  the  rate  of  500-200  yl  of  solution  10-4, 
has  been  the  following:    lengthening  of  the  basic  internodes  simulating 
the  phenomenon  of  "levata"  without  concomitant  flowering;  aerial  ramifi- 
cation instead  of  nomal  tufty  growing;  aerial  radication  at  nodes. 

In  other  experiences,  which  are  at  present  in  course,  a  positive  effect 
has  appeared  on  flowering,  when  the  treatment  was  made  in  a  rather  ad- 
vanced stage  of  the  development  of  these  plants      However  in  no  case  we 
have  had  an  effect  on  the  reproductive  development  completely  comparable 
with  that  of  a  wmtery  treatment. 


[Complete  summary  from  the  paper] 
262.    L0NA  (F.)  and  B0CCHI  (A. ) „ . . . . . . 19^6 


IMPROVEMENT  OF  STEM  DISTENSION  OF  HEMP  PLANTS  BY  GIBBERELLIC 
ACID  TREATMENT 

Rivista  Internazionale  d 'Agricoltura  1  (No.  7)>  PP»  58-60  (1956). 
(In  Italian,  with  English  summary,  one  figure;  in  USDA  Library, 
Washington,  D.  C. ) 

The  authors  report  on  the  effect  of  the  gibberellic  acid  in  experi- 
mental hemp  cultivations  in  pots.    A  considerable  advantage  has  derived 
to  the  growth  in  length  of  the  hemp  plant  treated  with  the  new  phyto- 
hormone,  either  in  its  absolute  way  and  also  in  its  speed.  Although 
they  have  in  mind  to  handle  this  matter  again  later  on,  after  wider 
experimentations  are  accomplished,  the  authors  can  by  now  state  that, 
also  with  some  tests  made  on  the  field  and  on  individuals  of  different 
age,  cultivated  under  different  climate  conditions,  successful  results 
have  been  attained  all  the  times,  similar  to  those  reached  with  the 
following  test,  on  which  their  report  is  based: 

Experiment:    Out  of  a  lot  of  individuals  that  had  been  sown  until 
August  1st,  10  plants  with  9  internodes,  about  2'6"  high  in  average, 
of  uniform  growth  were  chosen  out  on  September  17.    Each  plant  was 
given  then  a  treatment  with  2  cc  10~4  gibberellic  acid  water  solution, 
for  thrice,  at  short  intervals  in  between,  i.e.  on  September  17,  20 
and  23.    Control  individuals  of  same  size  were  similarly  treated  with 
water. 


Treatments  consisted  in  spraying  the  apical  parts,  i.e.  the  apexes  and 
the  young  leaves.    All  plants  were  kept  outdoors  during  the  day  and  in 
a  lighted  greenhouse  during  the  night,  in  order  to  avoid  blooming,  due 
to  the  fact  that  the  "Carmagnola"  variety  of  hemp  is  a  "short  day" 
plant. 

At  the  date  the  picture  was  taken,  the  plants  treated  with  gibberellic 
acid  reached  the  average  height  of  about  8'17",  whereas  the  control 
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plants  were  only  5 '7"  high.    Calculating  the  increase  in  lenght  of  the 
plants  treated  with  gibberellic  aci  after  September  17,  we  have  a  finding 
of  200/o  of  the  control  plants. 

[Complete  summary  from  the  paper] 

265.    LONA  (F. )....... 1956 

RECENT  EXPERIENCES  ON  THE  PROPERTY  OF  GIBBERELLICO  ACID.    A  SERIES 
OF  POSSIBLE  APPLICATIONS  IN  THE  CULTURE  OF  USEFUL  PLANTS 

Rivista  Internazionale  d 'Agricoltura  1  (No.  10-11),  pp.  68-77  (1956). 
(In  Italian,  with  English  summary,  13  figures;  in  USDA  Library, 
Washington,  D.  C.) 

The  Author,  Director  of  the  Botanical  Institute  of  the  University  of 
Parma,  summarises  various  personal  experiments  on  the  practical  employ- 
ment of  Gibberellic  acid  in  horticulture  and  forage  crop  production  as 
well  as  in  some  wood  plant  culture.    He  mentions  the  stimulating  action 
of  Gibberellic  acid  on  the  germination  of  seeds  ("Lactuca",  "Triticum"), 
on  the  sprouting  of  dormant  buds  of  "Fagus  sylvatica"  and  in  the  bud 
growth  of  other  plants . 

Concerning  the  productivity,  the  Author  points  out  the  possibility  of 
increasing  fresh  and  dry  weight  and  consequently  the  nutritive  material 
of  some  crops . 

In  several  circumstances  the  Author  was  able  to  show  that  some  long-day 
plants,  as  "Crepis",  "Papaver"  and  several  cereals,  can  be  advantaged  in 
their  flowering  processes  even  under  short-day  conditions  by  Gibberellic 
acid  application.    Therefore  he  sees  the  possibility  of  a  useful  antici- 
pation of  the  flowering  of  several  plants  in  relation  with  particular 
agronomic  requirements „ 

Anticipation  is  given  of  some  experimental  results  showing  the  presence 
of  natural  "gibberellins"  in  young  actively  growing  inflorescences  of 
some  cruciferous  plants.    Some  negative  effects  of  gibberellic  acid  (for 
instance  increased  frost  sensitiveness  of  treated  crops)  are  also  taken 
into  consideration. 

The  more  convenient  technique  of  supplying  gibberellic  acid  to  plants 
usually  consists  in  spraying  an  acqueous  solution  on  the  apical  parts  of 
the  plants,  although  the  various  methods  are  all  very  easy. 

[Complete  summary  from  the  paper] 

26to    LONA  (Fo)...  1957 

GIBBERELLINLIKE  ACTION  OF  EXTRACTS  OBTAINED  FROM  YOUNG  FLORAL 
STRUCTURES  OF  BRASSICA  NAPUS  L.  VAR.  OLEIFERA.  (PRELIMINARY 
NOTE) 
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L'Ateneo  parmense  28,  pp.  111-115  (1957).  (In  Italian,  with 

an  English  summary;  2  figures;  in  USDA  Library,  Washington,  D.  C.  ) 

The  literature  on  the  properties  of  several  metabolic  products  of  the 
Ascomycetae  Gibberella  Fujikuroi  (Saw.)  Woll.  (Gibberellic  acid  and 
Gibberellin  A  and  B)  shows  more  and  more  evidently  how  their  very  effi- 
cacious action  on  the  shoot  lengthening,  cannot,  at  least  for  certain 
effects,  be  substituted  by  the  auxins  known  so  far  and,  in  particular, 
by  p-indolacetic  acid  alone  (Lona.  19^6  a  and  b). 

It  being  therefore  difficult  to  explain  certain  manifestations  of  a 
natural  rapid  elongation  (both  of  vegetative  shoots  and  of  inflorescen- 
tial  axes)  by  simply  recalling  the  action  of  the  auxins,  we  have  advanced 
the  hypothesis  (indicated  also  elsewhere 2    Lona .  19^6  b_  page  7*0  that 
substances  with  gibberellinlike  action  and  perhaps  belonging  to  the  same 
gibberellin  group,  may  intervene  "naturally"  in  similar  growth  processes. 

Of  particular  attraction  to  us  has  been  the  problem  of  the  shoot  develop- 
ment of  those  rosette  type  of  plants  (sensu  lato)  which  does  not  initiate 
its  rapid  growth  before  the  formation  of  rudimental  inflorescences  and 
sometimes  of  real  floral  development.    We  have  approached,  in  general,  the 
physiological  study  of  the  periodical  phases  of  rapid  growth  which  take 
place  only  in  coincidence  with  distinctive  phases  of  reproductive  develop- 
ment.   Plants  suited  for  this  investigation  might  be>  for  example,  sev- 
eral composites  (Crepis  ssp.  etc.),  several  cruciferae  (Brassica  ssp. 
etc),  cereals  themselves  and  many  other  plants.    In  Fig.  1  several  phases 
of  development  of  inflorescences  of  Brassica  Napus  var.  oleifera  is 
illustrated. 

While  we  have  observed  that,  by  a  suitable  supply  of  Gibberellic  acid, 
similar  plants  still  in  the  condition  of  young  rosettes  may  be  stimulated 
to  form  a  very  long  axis  (even  though  not  having  initiated  previously 
floral  structures),  so  far  it  has  also  been  shown  that  no  other  hormonic 
substance  promotes  by  itself  a  phenomenon  of  analogous  proportion  in 
them. 

Several  preliminary  experiments  have  given  comforting  results  in  regard 
of  our  hipotesis.    Acetonic  extracts  of  inflorescential  macroscopic 
primordia  and  young  inflorescences  of  Brassica  Napus  L.  var.  oleifera 
(Ravizzone)  in  initial  distension  phase  (see  central  plant  of  fig.  l), 
have  supplied  -  following  isolation  processes  -  a  fraction  highly  active 
in  shoot  lengthening.    For  the  present  test  of  this  fraction  have  been 
executed  on  small  plants  of  Perilla  ocvmoides  var.  mankinensis .  Reaction 
has  appeared  similar  to  that  provoked  by  Gibberellic  acid  and  well  dis- 
tinguished from  that  provoked  by  Indolacetic  acid  alone. 

In  the  Fig.  2  we  note  in  fact  the  striking  growth  reached  by  the  little 
plants  treated  with  the  extract,  compared  with  control  plants,  at  only 
72  hours  after  treatment  which  consisted  in  a  single  application  of  a 
small  quantity  of  material  on  the  apical  bud. 
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The  particulars,  both  of  the  extraction  and  of  the  activity  of  similar 
fractions  and  several  physical  and  chemical  characteristics  of  the  extract 
( chroma tograms  and  H2SG4 -fluorescence  test  appear  positive  for  gibberel- 
lic  acid')  will  be  illustrated  in  successive  pubblications .    These  will 
also  contain  an  extensive  interpretation  of  the  problem  examined,  which, 
will  probably  not  be  resolved  in  the  simple  alternative  of  the  presence 
or  absence  of  gibberellic  or  gibberellic-like  substances  and  the  presence 
or  absence  of  floral  structures. 

[Complete  abstract  from  the  paper.    See  also 
C.A.  £1,  9801  (1957).] 

265,  LONA  (F.)  and  BORGHI  (R.)  =.1957 

SPROUTING  OF  BUDS  OF  FAGUS  SYLVATICA  DURING  THE  WINTER  DORMANT 
PERIOD  UNDER  SHORT-DAY  CONDITIONS  BY  THE  ACTION  OF  GIBBERELLIC 
ACID 

L'Ateneo  parmense  28,  pp.  116-118  (1957).  (in  Italian,  with 

a  short  English  abstract,  one  figure;  in  USDA  Library,  Washington, 
D.  C.) 

About  kOio  of  beech  buds  swelled  when  winter  twigs  were  placed  for  15  days 
in  ls20,000  gibberellic  acid  soln.,  compared  with  20$  of  similar  buds 
from  twigs  m  distd,  water.    The  twigs  were  held  at  17-19*  for  a  9-hr. 
period  in  the  light  and  at  11+ -16"  for  the  dark  period. 

[C.A.  51,  9801  (1957);  complete] 

266.  LONA  (F.)  and  BOCCHI  (A.)  1957 

M0RPH0GENETIC  AND  ORGAGENETIC  EFFECTS  INDUCED  BY  KINETIN  ON  SOME 
HERBACEOUS  PLANTS  UNDER  CONTROLLED  EXTERNAL  CONDITIONS 

Nuovo  giornale  botanico  italiano  n.s.  6k,  pp.  236-246  (1957). 
(in  Italian,  with  English  summary;  2  tables;  5  figures;  in 
USDA  Library,  Washington,  D.  C.) 

Some  experiments  are  described,  in  which  Kinetin  (10~4  acqueous  solut.- 
susp.)  spread  daily  on  the  top  of  the  plants  (Perilla  ocymoides  L.  var. 
nankinensis .  Centaurea  Calcitrapa  L . ,  Crepis  leontodontoides  All . , 
Centaurea  Cyanus  L. ,  Aster  chinensis  L. ,  Aethusa  Cynapium  L. ,  Triticum 
vulgare  L0  cult.  "Tevere"  and  Secale  cereale  L.  winter  strain  "Petkus") 
leads  to  a  modification  of  the  apical  dominance,  with  inception  or  in- 
tensification of  shoot  branching.    An  influence  on  the  growth  of  leaves 
(sometime  also  as  regard  to  their  shape)  and  that  of  the  main  shoot  hes 
been  revealed.    This  last  manifestation  appears  to  be  sometime  antago- 
nistic with  the  action  of  growth  stimulating  substances,  including 
Gibberellic  acid. 
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Moreover  it  has  been  observed  that  Kinetin  (at  the  above  mentioned  con- 
centration) favors,  at  some  extent,  the  flowering  of  short-day  plant 
Penlla  ocymoides .  while  it  can  delay  particular  developmental  phases  of 
some  long-day  plants.    This,  for  example,  has  been  observed,  more  or  less 
clearly,  in  Crepis  leontodontoides . 

Other  manifestations  related  to  Kinetin  treatment,  as  modification  of 
pigmentation,  etc.,  occurring  more  or  less  regularly,  are  to  be  investi- 
gated more  deeply  in  a  further  set  of  experiments. 

Some  interpretative  arguments  on  the  base  of  possible  interferences  of 
Kinetin  with  the  activity  of  growth  stimulating  substances  (including 
Auxins  and  Gibberellms )  and  with  external  factors  (as  light  conditions) 
are  briefly  reviewed. 


[Complete  summary  from  the  paper] 
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267.  McRAE  (W.). 0.0... 1928 

REPORT  OF  THE  IMPERIAL  MYCOLOGIST 

Scientific  Reports  of  the  Agricultural  Research  Institute  (Pusa), 
I926-I927,  p.  5I+  (1928).  (In  English;  in  USDA  Library, 

Washington,  D.  C.) 

The  following  is  the  only  part  of  the  article  dealing  with  the  bakanae 
disease: 

Sterility  of  rice  grains.    At  Tamenglong  in  Manipur  State  the 
experimental  cultivation  of  the  varieties  Manipuri  and  Gurkhali 
entirley  failed  as  no  grain  was  found  though  the  plants  looked 
healthy.    The  roots  and  shoots  had  a  most  copious  mycelium  of  a 
Fusarium.    The  fungus  was  isolated  and  infection  experiments 
with  local  rice  showed  that  it  was  capable  of  killing  seedlings 
and  of  producing  sterile  grains  in  those  plants  that  survived. 
The  same  fungus  was  recovered  from  these  mature  plants.  Further 
work  is  proceeding.    A  similar  disease  has  been  received  from 
Gurdaspur  and  Lyallpur  in  the  Punjab  and  it  has  been  found  in 
isolated  patches  in  various  villages  around  Pus a. 

[An  abstract  appears  in  R.A.M.  1,  303  (1928).] 

268.  McRAE  (W.).  193^ 

INDIA:     NEW  DISEASES  REPORTED  DURING  THE  YEAR  1933 

International  Bulletin  of  Plant  Protection  8,  pp.  199-202  (193*0 . 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

In  the  report  (p.  201)  from  Madras  (submitted  by  S.  Sundararaman, 
Government  mycologist,  Coimbatore)  the  following  appears  under  "Oryza 
sativa": 

Fusarium  monili forme  var.  ma jus  causing  'foot-rot'  of  rice. 
The  disease  can  be  effectively  prevented  by  the  treatment  of 
the  seed  with  fungicides  like  uspulun,  granosan,  ceresan, 
copper  sulphate  and  formalin. 

[For  an  abstract  see  R.A.M.  ±k,  80  (1935).] 

269.  MA  J  ID  (S.)o.o  1950 

DISEASES  OF  PADDY 

Annual  Report  of  the  Department  of  Agriculture,  Assam,  for  the  year 
ending  31st  March,  1950.  Part  II.  The  Grow  More  Food  Campaign. -ii 
+  107  pp.  (1950).  (In  English;  in  USDA  Library,  Washington, 

D0  C.) 
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The  following  from  p.  39  is  the  only  part  of  the  report  referring  to  the 
foot-rot  disease: 

Foot  rot  is  another  disease  of  paddy  which  is  quite  common  and 
widespread.    Experiments  so  far  carried  out  have  shown  that  the 
decease  is  seed-borne  and  that  it  can  be  controlled  by  treating 
the  seeds  before  sowing  with  chemicals.    A  number  of  chemicals, 
Agrosan  GN,  Copper  Carbonate,  formaldehyde,  Ceresan,  Seuresan, 
copper  sulphate  have  been  tested.    Agrosan  GN,  Ceresan  and 
Seuresan  used  at  the  rate  of  10  tolas  per  kO  seers  of  seeds 
have  been  found  to  effectively  control  the  disease. 

[An  abstract  appears  in  R.A.M„  20,  262  (1951).] 

270.  MAJID  (S.)..  1953 

CHAPTER  VII.     CROP  PROTECTION 

Annual  Reports  of  the  grow  more  food  activities  of  the  Department 
of  Agriculture,  Assam,  for  the  year  1951-52.    Part  II. -ii  +  112 
+  3  pp.     (1953).  (In  English;  in  USDA  Library,  Washington, 

D.  C.) 

The  following  from  p.  39  is  the  only  part  of  the  report  dealing  with  the 
foot-rot  disease: 

Disease  of  paddy.-  No  serious  disease  of  paddy,  necessitating 
organisation  of  control  campaigns,  was  noticed  or  reported  from 
any  part  of  the  State.    The  most  common  and  widespread  disease 
noticed  was  leaf  spot  due  to  Helminthosporium  orvzae  breda  de 
Haan  which  was  found  to  cause  very  slight  damage.    No  report  of 
its  being  in  epidemic  form,  was  received  from  any  locality. 
Foot-rot  due  to  Fusarium  moniliforme  Sheld.  was  conspicuous  in 
a  few  places.    Removal  of  such  plants  and  replanting  wherever 
possible  was  suggested. 

As  both  the  Helminthosporium  and  foot  rot  diseases  are  carried 
largely  through  infected  seeds,  experiments  were  carried  out  to 
devise  suitable  methods  of  control  by  seed  treatment — seed 
dressing  with  Perenox,  Yellow  Cuprocide  and  Agrosan  GN  prior  to 
sowing  could  control  the  diseases  to  a  great  extent  giving  an 
increased  yield  ranging  from  15  to  25  per  cent.    About  100  rnds. 
of  Farm  seeds  were  treated  before  sowing  with  Yellow  cuprocide . 

[An  abstract  appears  in  R.A.M.  ^k,  81-82  (1955).] 

271.  MARAMOROSCH  (K. )  1957 


REVERSAL  OF  VIRUS-CAUSED  STUNTING  BY  GBBERELLIC  ACID 
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Phytopathology         p.  528  (1957).     (Abstracts  of  Papers  Accepted 
for  Presentation  at  the  Forty -Ninth  Annual  Meeting  of  the  Ameri- 
can Phytopathological  Society,  Palo  Alto,  California,  August  26-28 
(1957)-  (In  English,  in  USDA  Library,  Washington,  D.  C.) 

Gibberellic  acid  at  100  ppm  was  sprayed  three  times,  at  weekly  intervals, 
on  corn  plants  that  had  severe  symptoms  of  corn  stunt,  on  aster  plants 
with  aster  yellows,  and  on  crimson  clover  stunted  by. wound  tumor  virus. 
The  treated  plants  resumed  growth,  whereas  diseased  controls  remained 
stunted .    The  internodes  of  yellowed  asters  and  stunted  corn  elongated  to 
twice  the  original  length,  whereas  the  clover  petioles  increased 
3  times  in  length  and  assumed  an  erect  position  during  the  3-week  period. 
In  corn,  the  reversal  of  stunting  became  apparent  after  kQ  hours,  but  in 
asters  and  clover  it  was  noticed  only  after  5  days.    Although  stunting 
could  be  overcome  to  a  considerable  degree  by  3  applications  of  gibberel- 
lic acid,  diseased  plants  retained  other  symptoms  of  virus  infection. 

[Complete.    Paper  presented  August  26,  1957  at  the 
,rVirology"  session,  K.  Maramorosch  presiding.] 

MARAMOROSCH  (K.)  1957 

REVERSAL  OF  VIRUS-CAUSED  STUNTING  IN  PLANTS  BY  GIBBERELLIC  ACID 

Science  126.  pp.  65I-652  (1957).  (in  English;  3  figures, 

in  USDA  Library,  Washington,  D.  C.) 

Reports  on  the  use  of  gibberellic  acid  in  overcoming  genetic  (l)  and 
physiologic  (2)  dwarfism  suggested  testing  whether  it  could  induce  growth 
of  plants  stunted  by  certain  virus  diseases.    Three  leaf hopper -borne 
viruses  that  cause  severe  stunting  in  susceptible  plants  were  chosen  for 
the  experiment.     Corn  stunt  virus  of  the  Mesa  Central  strain  (2.)  was  in- 
oculated into  seedlings  of  hybrid  sweet  corn,  Zea  mays .  of  the  variety 
Country  Gentleman,  by  means  of  viruliferous  Dalbulus  maidis.    The  Eastern 
strain  of  aster  yellows  virus  was  introduced  into  seedlings  of  China 
asters,  Callistephus  chinensis .  by  the  leafhopper  Macros teles  f ascifrons . 
Wound  tumor  virus  was  transferred  to  seedlings  of  crimson  clover,  Tri- 
folium  incarnatum.  by  Agalliopsis  novella.    Six  weeks  after  inoculation, 
severely  stunted  plants  were  grouped  according  to  size  and  sprayed  with 
a  freshly  prepared  water  solution  of  gibberellic  acid  at  100  ppm  (k).  A 
control  group  of  similar  sized  plants  was  sprayed  with  distilled  water . 
Both  groups  were  maintained  on  the  same  greenhouse  bench. 

Gibberellic  acid  was  reapplied  twice,  at  weekly  intervals.    The  striking 
effect  of  the  treatment  is  shown  in  Figs.  1-3.    The  photographs  were 
taken  1  week  after  the  last  application.    The  treated  plants  had  resumed 
growth,  while  diseased  controls  had  remained  stunted.    The  internodes  of 
yellowed  asters  and  stunted  corn  elongated  to  twice  the  original  length, 
while  the  clover  petioles  increased  3  times  in  length  and  assumed  an 
erect  position  during  the  ^-week  period.     In  corn,  the  reversal  of  stunt- 
ing became  visible  kQ  hours  after  the  first  application,  while  in  asters 
and  clover  it  was  noticed  only  after  5  days. 
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It  is  apparent  that,  under  the  conditions  of  the  test,  gibberellic  acid 
influenced  significantly  the  growth  of  virus-stunted  plants.  Although 
stunting  could  be  overcome  to  a  considerable  degree  by  three  applica- 
tions of  gibberellic  acid,  diseased  plants  retained  other  signs  of  virus 
infection 6    Leaf hopper  vectors  were  able  to  recover  the  respective 
viruses  from  plants  treated  with  gibberellic  acid  as  readily  as  from  un- 
treated controls.    Further  studies  will  be  directed  to  explain  the 
mechanism  of  action  of  gibberellic  acid  in  the  reversal  of  virus-caused 
stunting. 
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[Complete  article] 

MARTH  (P.  C),  AUDIA  (W.  V.),  and  MITCHELL  (J.  W. )...... .1956 

EFFECT  OF  GIBBERELLIC  ACID  ON  GROWTH  AND  DEVELOPMENT  OF  VARIOUS 
SPECIES  OF  PLANTS 

Plant  Physiology  21  (Supplement),  p„  XLIII  (1956).  (In 
English;  in  USDA  Library,  Washington,  D.  C.) 

Gibberellic  acid  was  applied  as  a  1  per  cent  lanolin  paste  mixture  to 
a  wide  variety  of  horticultural,  agronomic  and  forest  tree  species. 
When  applied  externally  to  the  young  stem  tissues,  it  caused  very  rapid 
elongation  of  stems  of  most  species  tested.    Under  greenhouse  conditions 
plants  such  as  geranium,  poinsettia,  rose,  salvia,  dwarf  dahlia,  petunia 
and  aster  were  50  to  300  per  cent  taller  within  3  to  k  weeks  following 
treatment  with  gibberellic  acid  than  comparable  untreated  plants.  Simi- 
larly the  heights  of  crop  plants  such  as  snapbean,  soybean,  peanut, 
pepper,  eggplant,  corn,  barley  and  sunflower  were  in  many  cases  doubled 
or  tripled  by  application  of  the  chemical.    During  the  early  stages  of 
plant  growth  both  the  fresh  and  the  dry  weight  of  soybean  and  snapbean 
were  increased  30  to  kO  per  cent  by  treatment  with  gibberellic  acid. 
The  new  growth  of  young  1-  to  3-y©ar-old  forest  trees  such  as  willow 
oak,  tulip  poplar  and  maple  was  greatly  increased  by  application  of  the 
chemical,  while  similar  applications  to  two  species  of  pine  and  white 
spruce  showed  only  a  slight  increase  in  the  length  of  new  terminal  growth „ 
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In  some  species  gibberellic  acid  retarded  flowering,  while  in  others  it 
advanced  flowering  by  one  to  several  weeks . 

[Abstract  of  the  paper  presented  August  30,  1956  at  the 
"Ungrouped  Papers"  session  (D.  F.  Somers  presiding) 
sponsored  jointly  by  the  American  Society  of  Plant 
Physiologists  and  the  Physiological  Section  of  the 
Botanical  Society  of  America,  Stanford  University, 
Stanford,  California] 

27k.    MARTH  (P,  C),  AUDIA  (W.  V.),  and  MITCHELL  (J.  W.)  1956 

GIBBERELLIC  ACID  -  A  PLANT  REGULATOR 

Horticultural  Crops  Research  Branch  (USDA)  Mimeographed  Report, 
September  1956,  8  pp.  (In  English;  one  table  of  6  pages; 

available  at  Belts ville,  Maryland) 

A  description  of  the  nature  of  gibberellic  acid,  its  production,  methods 
of  application,  responses  in  plants,  and  sources  of  supply.    The  table 
shows  results  obtained  at  Beltsville  with  many  different  species  of 

plants . 

[Abstract  by  F.  H.  Stodola] 

275,    MARTH  (P,  C),  AUDIA  (W.  V.),  and  MITCHELL  (j.  W. )  1956 

EFFECTS  OF  GIBBERELLIC  ACID  ON  GROWTH  AND  DEVELOPMENT  OF  PLANTS 
OF  VARIOUS  GENERA  AND  SPECIES 

Botanical  Gazette  118 .  pp.  106-111  (1956).  (in  English; 

one  figure;  2  tables;  in  USDA  Library,  Washington,  D.  C) 

1.  Growth  responses  of  forty -nine  kinds  of  plants  were  studied  when 
gibberellic  acid,  a  naturally  occurring  plant  regulator,  was  applied 
to  them  in  various  ways.    The  plants  included  representatives  of  vari- 
ous genera,  species,  varieties,  and  hybrids  of  agronomic,  forestry, 

or  horticultural  interest.    Gibberellic  acid  is  a  growth  substance 
produced  by  the  fungus  Gibberella  fu.iikuroi  (Saw.)  Wr.   (conidial  stage 
Fusarium  monili forme  Sheld.),  a  pathogen  of  rice.    The  chemical  was 
applied  in  lanolin  or  as  an  aqueous  spray,  dip,  or  soak.     Treated  parts 
of  plants  included  stems,  leaves,  vegetative  buds,  flowers,  fruits,  and 
roots . 

2.  Most  kinds  of  plants  studied  responded  in  several  ways  to  gibberel- 
lic acid,  the  most  obvious  of  these  responses  being  stem  elongation. 
Marked  differences  in  the  responsiveness  of  different  genera,  however, 
were  noted.    Pinto  bean  plants,  for  example,  responded  when  sprayed 
with  a  mixture  containing  0.01 -p. p.m.  concentration  of  the  acid,  while 
Virginia  pine,  white  pine,  and  white  spruce  responded  only  slightly  or 
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not  at  all  to  much  larger  amounts  of  the  chemical.    No  important  dif- 
ferences were  observed  in  responsiveness  either  among  the  different 
species  of  the  genera  studied  or  among  the  different  varieties  and 
hybrids. 

3.    Greatest  stem  elongation  resulted  when  the  chemical  was  applied  to 
stems  that  had  just  begun  to  elongate.    Treatment  of  0. 75 -inch -long 
flower  stems  of  Better  Times  roses  (table  l)  with  a  1$  gibberellic 
acid-lanolin  paste  mixture  resulted  in  their  average  increase  of  57$  in 
length  over  the  controls  during  a  3 -week  period  following  treatment. 
The  longer,  treated  stems  were  thicker  than  the  controls,  and  the  flower 
buds  produced  on  them  were  similar  in  quality  to  the  controls .  Non- 
dormant  but  unsprouted  potato  tubers  failed  to  respond  to  the  gibberel- 
lic acid.    Treatment  of  young  potato  stems  as  they  emerged  from  the  soil, 
however,  resulted  in  a  very  marked  response. 

k.    The  following  responses  by  different  parts  of  plants  resulted  from 
the  application  of  gibberellic  acid.    Stems s    Once  stem  elongation  had 
been  initiated,  most  of  the  treated  plants  developed  longer  internodes 
than  in  the  controls,  including  internodes  above  the  treated  portion  of 
the  plant.    Some  treated  plants  developed  very  thin,  threadlike  stems; 
in  others,  these  elongated  stems  thickened  as  the  plant  matured  and 
finally  reached  a  greater  diameter  than  those  of  control  plants  (fig.  l). 
Leaves;    Most  treated  plants  developed  leaves  that  were  temporarily 
lighter  green  than  those  of  controls.    Some  leaves  were  smaller  and  more 
spatulate  while  others  were  broader  than  were  those  of  untreated  plants. 
Petioles  of  some  treated  plants,  including  young  celery,  were  longer  and 
broader  than  those  of  control  plants.    Vegetative  buds;    The  main  stems 
of  treated  plants  first  elongated  without  apparent  elongation  of  the 
stems  in  the  lateral  buds.    The  rate  of  elongation  of  the  main  stem  then 
decreased.    Simultaneously,  lateral  buds  of  several  kinds  of  plants,  in- 
cluding citrus  and  snapdragon,  elongated  in  a  bushy  type  of  growth. 
Stems  in  terminal  buds  of  oak  and  maple  that  had  experienced  a  rest 
period  but  had  not  yet  begun  to  grow  were  induced  to  elongate  1-2  weeks 
sooner  than  did  untreated  ones.    Flower  buds;    There  was  no  evidence 
that  gibberellic  acid  could  induce  plants  to  initiate  flower  primordia. 
Accelerated  stem  elongation  was,  however,  sometimes  accompanied  by  rela- 
tively rapid  flower  development  compared  with  that  of  untreated  plants. 
Treated  pepper  plants,  on  the  other  hand,  remained  vegetative  longer 
and  flowered  30  days  later  than  did  controls.    Elongation  of  seed  stalks 
of  beet  plants  was  stimulated,  but  it  is  not  known  at  this  time  whether 
seed  production  was  accelerated.    Fruits;    Gibberellic  acid  treatment  did 
not  increase  the  number  of  fruits  that  developed  when  tomato  and  bean 
plants  were  sprayed  with  it  at  the  time  of  flowering,  nor  did  the  acid 
hasten  the  rate  of  development  of  bean  pods.    Gibberellic  acid  did  not 
accelerate  the  rate  at  which  immature  banana  fruits  ripened.  Roots; 
Fresh-  and  dry-weight  measurements  of  roots  showed  that  rapid  and  pro- 
longed stem  elongation  of  the  treated  plants  was  associated  with  lesser 
root  growth. 


[Complete  summary  from  the  paper.  See  also 
C.A.  ^1,  5924  (1957).] 
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MARTH  (P.  Co)  and  SMALE  (B.  C.)  1957 

EFFECTS  OF  GIBBERELLIC  ACID  ON  PLANT  GROWTH  AND  DEVELOPMENT 

Abstracts  of  Papers,  132nd  Meeting  of  the  American  Chemical  Society, 
New  York,  N.  Y.,  September  8-13,  1957,  p.  3^C.     (1957).  (In 
English;  in  NU  Library) 

The  combined  efforts  of  chemists  in  isolating  and  purifying  gibberellic 
acid  and  of  plant  scientists  in  studying  the  many  ways  plants  respond 
to  it  have  opened  vast  new  possibilities  in  the  chemical  control  of 
plant  growth. 

During  experimentation  with  applications  of  gibberellic  .acid  to  more  than 
60  kinds  of  plants  of  various  genera  and  species,  a  wide  variety  of  re- 
sponses have  been  recorded „    Some  are  of  considerable  interest  in  the 
advancement  of  knowledge  as  to  basic  plant  physiology.    Others  appear  to 
be  directly  applicable  to  the  growing  of  better  crop  plants. 

Perhaps  the  most  readily  observable  plant  responses  to  gibberellic  acid 
are  the  great  increase  in  rate  and  magnitude  of  stem  elongation  and  the 
wider  spacing  of  mternodes.    The  stems  of  the  tall  treated  plants  later 
became  proportionately  thicker,  so  that  those  of  tree  species  such  as 
willow  oak,  sugar  maple,  and  black  walnut  had  twice  the  diameter  of  the 
controls o    Dry  and  fresh  weights  of  treated  and  untreated  celery  and 
Pinto  beans  showed  that  the  treated  plants  were  10  to  30$  heavier.  When 
plants  such  as  bean  and  strawberry  were  not  overtreated,  the  number  and 
area  of  leaves  increased.    High  dosage  levels  sometimes  resulted  in 
smaller,  narrower  leaves  on  the  treated  than  on  the  control  plants. 

Gibberellic  acid  overcame  vegetative  bud  dormancy,  so  that  the  dormant 
buds  grew  at  a  time  of  year  when  growth  ordinarily  does  not  take  place. 

In  some  instances  the  acid  retarded  flowering,  but  in  most  cases  it  ad- 
vanced time  of  flowering  one  week  to  one  year  in  comparison  with  that 
of  untreated  plants.    The  flower  structures  themselves  are  sometimes 
altered  by  treatment,  there  are  more  stems,  more  flower  stalks,  and  more 
large  petals. 

In  assisting  plant  scientists  working  on  the  effects  of  gibberellic  acid, 
chemists  can  further  knowledge  greatly  by  developing  better  and  less 
costly  procedures  of  manufacture,  changing  the  chemical  nature  or  formu- 
lation so  that  the  activity  of  the  compound  persists  over  a  longer  period 
and  is  less  destructable  when  placed  in  contact  with  soil-borne  organisms 
and  altering  the  vapor  activity  of  the  compound  to  facilitate  vapor  treat 
ment  of  seeds  or  stored  plant  materials . 

[Complete.    The  talk  was  given  by  Dr.  Marth  September  10,  1957 
at  the  Symposium  on  the  "Chemistry  and  Physiological  Actions 
of  Gibberellins"  (F.  H,  Stodola  presiding),  sponsored  by  the 
Division  of  Biological  Chemistry  and  the  Division  of  Agricul- 
tural and  Food  Chemistry.] 
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277c    MARTYN  (E.  B .)...... .1930 

BOTANICAL  AND  MYCOLOGICAL  DIVISION.     ANNUAL  REPORT,  1929 

Agricultural  Journal  of  British  Guiana  2,  pp.  226-233  (1930). 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

The  following  is  taken  from  p.  228,  and  is  the  only  portion  of  the  arti- 
cle dealing  with  the  bakanae  disease: 

"Man  Rice"o -  This  name  is  given  locally  to  a  disease  which  peri- 
odically affects  a  small  percentage  of  plants  in  the  rice  beds. 
The  symptoms  first  become  apparent  two  or  three  weeks  after 
transplanting,  when  isolated  plants  here  and  there  are  observed 
to  be  taller  than  the  majority  of  the  crop,  and  somewhat  spindly 
and  chlorotic  in  appearance.    Usually  one  or  two  such  plants 
occur  in  a  clump  in  which  the  remainder  are  healthy.  The 
Demerara  Creole  variety  seems  to  be  more  liable  to  the  disease 
than  other  varieties  grown  at  the  Experimental  Station. 

Examination  of  the  root  system  shows  that  affected  plants  have  a 
decidedly  poorer  root  devolopment,  especially  as  regards  the  finer 
feeding  roots  and  root  hairs.    Many  of  the  affected  plants  die, 
and,  in  others,  either  no  flowering  heads  form,  or  those  which  do 
are  poorly  developed  and  do  not  open.    These  symptoms  resemble 
the  disease  known  in  America  as  "straighthead",  but  the  local  con- 
ditions differ  from  it  in  the  fact  that  the  plants  become  chlorotic, 
those  affected  by  "straighthead"  being  described  as  a  darker  green 
than  normal. 

Attempts  at  isolation  of  any  possibly  causative  agent  from  the 
base  of  affected  stems,  which  usually  become  somewhat  dis- 
coloured, yielded  a  number  of  common  soil  organisms.    These  in- 
clude several  species  of  bacteria,  a  species  of  Fusarium 
resembling  F.  moniliforme .  and  a  sclerotial  fungus  which  was 
identified  as  a  strain  of  Corticium  solani.    The  occurrence  of 
the  disease,  which  causes  very  little  loss,  would  appear  to  be 
correlated  to  some  extent  with  weather  conditions,  as  it  seems 
to  occur  more  commonly  when  heavy  rains  accompany  the  early 
development  of  the  crop.    During  the  second  crop  of  the  year, 
when  drier  weather  prevailed  at  the  period  immediately  following 
upon  "planting  out,"  "Man  Rice"  was  practically  non-existent  at 
the  Experimental  Station. 

[For  an  abstract  of  the  complete  report  see 
R.A.M.  10,  361-362  (1931).] 

278.     MARTYN  (E.  B.)  ,.1932 


BOTANICAL  AND  MYCOLOGICAL  INVESTIGATIONS 
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Administration  Report  of  the  Director  of  Agriculture,  British 
Guiana,  for  the  year  1931,  pp.  27-28  (1932).  (in  English; 

in  USDA  Library,  Washington,  D.  C.) 

The  following  from  p.  27  is  the  only  part  of  the  report  dealing  with  the 
bakanae  disease  1 

Inoculation  experiments  carried  out  with  the  Fusarium  found  asso- 
ciated with  "Man  Rice"  showed  that  it  is  to  be  capable  of  killing 
seedling  plants  under  conditions  favourable  to  the  fungus.  An 
apparently  similar  disease  of  rice  is  reported  from  Madras,  where 
however,  it  causes  greater  damage  than  is  done  locally. 

[See  also  R.A.M.  12,  10-11  (1933)  >] 

MARTY  N  (E    B.  )....... -1933 

NOTE  ON  DISEASES  OF  RICE 

British  Guiana  Department  of  Agriculture  Rice  Bulletin  1,  pp.  59- 
60  (1933).  (In  English;  in  USDA  Library,  Washington,  D,  C  ) 

The  rice-growers  of  the  Colony  are  very  fortunately  situated  as  regards 
the  incidence  of  disease  on  this  crop.    Rice  is  never  so  seriously 
affected  by  wholesale  disease  as  is  the  case  with  some  of  the  cereal 
crops  of  temperate  or  sub-tropical  regions,  and  even  those  diseases 
commonly  associated  with  the  crop,  although  one  or  two  have  been  noted 
in  the  Colony,  are  not  in  any  way  a   menace   to  local  cultivators.  Thus, 
Smut,  Tilletia  horrida  Tak.,  and  Sclerotial  Disease,  Sclerotium  oryzae 
Catt.,  have  both  been  recorded  as  having  been  observed  on  rice  locally, 
but  have  not  been  reported  for  some  years,  and  have  never  been  present 
except  in  isolated  cases. 

A  peculiar  disease  known  as  "Man  Rice"  occasionally  causes  a  negligible 
percentage  of  damage  in  the  field „     The  disease  is,  however,  of  some 
interest,  as  it  has  features  in  common  with  the  Bakanae  Disease  of  rice 
m  Japan  and  appears  to  be  even  more  closely  related  to,  if  not  identi- 
cal with,  a  disease  of  rice  recently  reported  in  Madras.     The  fungus 
responsible  in  this  latter  region,  however,  would  seem  to  be  of  a  more 
virulent  nature,  and  considerably  more  damage  is  done  than  is  attribut- 
able to  the  local  "Man  Rice<>" 

The  symptoms  of  "Man  Rice"  first  become  apparent  two  or  three  weeks  after 
transplanting,  when  isolated  plants  here  and  there  are  observed  to  be 
taller  than  the  remainder  of  the  young  crop,  and  somewhat  spindly  and 
chlorotic  in  appearance.    One  or  two  such  plants  may  occur  in  a  clump  in 
which  the  remainder  are  healthy.    Examination  of  the  root  system  shows 
that  affected  plants  have  a  decidedly  poor  root  development,  especially 
as  regards  the  finer  feeding  roots  and  root-hairs — a  feature  differing 
from  the  description  of  the  Madras  disease,  in  which  an  abnormal  branch- 
ing of  the  main  roots  gives  to  the  root  system  a  "woolly"  appearance. 
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Most  of  the  plants  affected  with  "Man  Rice"  die  early,  and  in  others 
either  no  flowering  heads  form,  or  those  which  do  are  poorly  developed 
and  do  not  open,  from  which  peculiarity  the  disease  gets  its  name. 

The  base  of  affected  stems  is  usually  somewhat  discoloured,  and  from 
this  region  a  strain  of  Fusarium  moniliforme  Sh.  may  be  isolated.  Spore 
measurement  of  the  fungus  gave  the  following  figures: — Macrospores  2-k 
septate,  majority  3  septate,  26  °k)i-k9. 5fi  x  3°3u-4.9u    Microspores  non- 
septate  6,6u-13.2u  x  3o3u-409fi 

These  measurements  agree  fairly  well  with  those  given  for  the  causative 
organism  of  the  Madras  Disease  which  is  considered  to  be  the  conidial 
form  of  Gibberella  (Lisea)  Fu.iikuroi  (Saw.)  Wr.,  the  cause  also  of  the 
Bakanae  Disease  in  Japan  and  Formosa .     The  Madras  Disease,  however,  dif- 
fers in  several  respects  from  the  Bakanae  Disease,  amongst  others  being 
the  absence  of  a  perithecial  stage,  which  deficiency  also  applies  to  the 
"Man  Rice"  fungus 0     Comparative  cultures  of  the  "Man  Rice"  and  Madras 
fungus  are  at  present  under  examination,  and  the  observations  made  so 
far  indicate  certain  minor  differences « 

It  is  of  possible  interest  to  note  that  during  a  recent  rice  manurial 
trial  at  the  Georgetown  Experimental  Station,  in  which  a  count  was  made 
of  plants  affected  with  "Man  Rice,"  the  addition  of  ground  limestone  to 
the  soil  at  the  rate  of  1  ton  per  acre  was  found  to  have  caused  a  statis- 
tically significant  increase  in  the  number  of  infected  plants „ 

Inoculations  carried  out  with  the  fungus  isolated  from  the  basal  nodes 
of  diseased  "Man  Rice"  plants  shows  it  to  be  readily  capable  of  killing 
rice  seedlings  in  pots,  but  the  slight  incidence  of  the  disease  on  the 
crop  itself  suggests  that  the  prevailing  field  conditions  are  adverse 
to  it.     In  the  field,  if  affected  tillers  be  pulled  out,  they  are  usually 
replaced  by  healthy  shoots. 

[Complete  article] 

MARTYN  (E.  B. ). .   1933 

XII  -  PRELIMINARY  LIST  OF  DISEASES  OF  ECONOMIC  PLANTS  IN 
BRITISH  GUIANA 

Bulletin  of  Miscellaneous  Information,  Kew  No.  2,  pp=  107-110 
(1933).  (In  English,  in  USDA  Library,  Washington,  D.  C.) 

The  part  on  p.  109  dealing  with  rice  diseases  is  as  follows: 

Rice  (Oryza  sativa  L). 

Blast      Piricularia  Oryzae  Bri.  et  Cav. 
"Man  Rice."    Fusarium?    moniliforme  Sheld. 

Sclerotial  Disease.    Sclerotium  Oryzae  Catt.  (Bancroft,  1915.) 
Smut.     Tilletia  homda  Tak.   (Bancroft,  1915.) 


M 

Abstracts 
281  and  282 

281.  MARTYN  (E.  B.).  . .1934 

REPORT  OF  THE  BOTANICAL  AND  MYCOLOGICAL  DIVISION  FOR  THE  YEAR  1933 

Divisional  Reports  of  the  Department  of  Agriculture,  British  Guiana, 
for  the  year  1933,  PP°  105-111  (193*0.  (English,  USDA  Library) 

The  following  from  pp.  IO5-IO6  is  the  only  portion  of  the  report  dealing 
with  the  bakanae  disease; 

Rice 

5.     This  crop  has  not  been  affected  by  any  disease  of  a  serious 
nature  during  the  period  under  review.,     Comparative  cultures  have 
been  made  of  the  Fusarium  isolated  from  plants  affected  by  "Man 
Rice,"  and  that  responsible  for  the  similar  disease  of  rice 
occurring  in  Madras,  which  has  been  referred  to  in  reports  of 
former  years.    A  culture  of  this  latter  fungus  was  obtained  from 
the  Imperial  Mycological  Institute  by  whom  both  fungi  have  been 
determined  as  variations  of  F.  monili forme  Sh<,    The  two  fungi  are 
very  similar  as  regards  their  spore  measurements,  and  colour  re- 
actions upon  Rice  Media.     Infection  experiments  with  inoculated 
soil  showed  the  Indian  strain  to  be  rather  more  virulent „  The 
effect  of  both  strains  on  rice  seedlings  grown  in  pots  were  more 
marked  when  the  growth  took  place  with  the  soil  surface  in  the 
pots  above  water  level,  than  when  the  soil  was  submerged  as  in  a 
normal  rice  field.     It  is  of  interest  to  note  that  inoculation  of 
five  months  old  ratoons  of  P.O.Jo  2878  cane  with  the  Fusarium  iso- 
lated from  "Man  Rice"  plants,  produced  on  one  or  two  leaves  symp- 
toms identical  with  those  described  and  figured  for  Pokkah.  The 
inoculations  were  carried  out  by  injection  of  a  spore  suspension 
with  a  hypodermic  syringe  in  the  neighbourhood  of  the  growing  point. 

[An  abstract  of  the  whole  article  appears  in 
R.A.M0  li,  217-218  (1935)J 

282.  MARTYN  (E.  B.)...  193^ 

REPORT  OF  THE  BOTANICAL  AND  MYCOLOGICAL  DIVISION  FOR  THE  YEAR  1932 

Divisional  Reports  of  the  Department  of  Agriculture,  British 
Guiana,  for  the  year  1932,  pp.  117-121  (193*0  •  (In 
English;  in  USDA  Library,  Washington,  D.  C„) 

The  following  is  taken  from  p.  117,  and  is  the  only  portion  of  the  report 
dealing  with  the  bakanae  disease; 


3.  Man  Rice. -  The  fungus  associated  with  this  disease  has  been 
identified  at  the  Imperial  Mycological  Institute  as  a  strain  of 
Fusarium  monili forme .    Spore  measurements  carried  out  by  the 
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writer  gave  the  following  figures: — Macrospores  2-k  septate,  majority  3 
septate,  26. 4u.  -k9. 5|i-  x  3  •  3|i  <> •  9|i .    Microspores  non-septate,  6 . 6ja .  - 
13.2u°  x  ^>.^>\i.-h.9\i.    These  measurements  agree  fairly  well  with  those 
given  for  the  causative  organism  of  a  similar  disease  reported  in  Madras, 
and  for  Lisea  fu.iikuroi ,  which  causes  the  Bakanae  disease  of  rice  in 
Japan,  the  symptoms  of  which  also  have  much  in  common  with  'Man  Rice. ' 
These  similar  diseases  in  India  and  Japan  however  are  of  a  more  serious 
nature  than  'Man  Rice„ '    The  local  fungus  also  differs  from  that  causing 
Bakanae  disease,  in  that  no  Perethecial  stage  has  been  found  associated 
with  'Man  Rice, '  nor  has  this  stage  been  obtained  in  culture. 

k.  In  connection  with  the  occurrence  of  'Man  Rice'  in  the  Colony,  it  may 
be  noted  that  in  a  manurial  trial  at  the  Georgetown  Experiment  Station, 
where  a  count  of  diseased  plants  was  made,  the  addition  of  ground  lime- 
stone to  the  soil  at  the  rate  of  1  ton  per  acre  was  found  to  have  caused 
a  statistically  significant  increase  in  the  number  of  infected  plants. 

[An  abstract  of  the  complete  report  appears  in 
R.A.M.  11,  357  (193*0.] 

MARTYN  (E.  B.  )  1936 

THE  DISEASES  OF  RICE  IN  BRITISH  GUIANA 

Agricultural  Journal  of  British  Guiana  2>  PP°  1^2-11+3  (1936). 
(In  English;  in  USDA  Library,  Washington,  D0  C.) 

The  following  is  the  only  portion  of  the  article  dealing  with  the  bakanae 
disease : 

'Man  Rice.  '    A  peculiar  disease  known  as   'Man  Rice'  occasionally 
causes  a  negligible  percentage  of  damage  in  the  field.    The  dis- 
ease is  however  of  some  interest,  as  it  has  features  in  common 
with  the  Bakanae  Disease  of  Rice  in  Japan,  and  appears  to  be  even 
more  closely  related  to,  if  not  identical  with,  a  disease  of  rice 
recently  reported  in  Madras.     The  fungus  responsible  in  this 
latter  region,  however,  would  seem  to  be  of  a  more  virulent  nature, 
and  considerably  more  damage  is  done  than  is  attributable  to  'Man 
Rice. " 

The  symptoms  of  'Man  Rice'  first  become  apparent  two  or  three  weeks 
after  transplanting,  when  isolated  plants  here  and  there  are  ob- 
served to  be  taller  than  the  remainder  of  the  young  crop,  and  some- 
what spindly  and  chlorotic  in  appearance.     One  or  two  such  plants 
may  occur  in  a  clump  in  which  the  remainder  are  healthy.  Examina- 
tion of  the  root  system  shows  that  affected  plants  have  a  decidedly 
poor  root  development,  especially  as  regards  the  finer  feeding 
roots  and  root-hairs. 

Most  of  the  plants  affected  with  'Man  Rice'  die  early,  and  in  others 
either  no  flowering  heads  form,  or  those  which  do  are  poorly  developed 
and  do  not  open,  from  which  peculiarity  the  disease  gets  its  name. 
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The  base  of  affected  stems  is  usually  somewhat  discoloured,  and 
from  this  region  a  strain  of  Fusarium  monili forme  Sh.  may  be 
isolated „ 

Inoculations  carried  out  with  the  fungus  isolated  from  the  basal 
nodes  of  diseased  'Man  Rice1  plants  show  it  to  be  readily  capable 
of  killing  rice  seedlings  in  pots,  but  the  slight  incidence  of 
the  disease  on  the  crop  itself  suggests  that  the  prevailing  field 
conditions  are  adverse  to  it.     In  the  field,  if  affected  tillers 
be  pulled  out,  they  are  usually  replaced  by  healthy  shoots. 

[An  abstract  appears  in  R„A0M.  15.,  740  (1936).] 

284.  MARUDARAJAN  (D.)  1950 

[REPORT  OF  THE  GOVERNMENT  MYCOLOGIST] 

Detailed  Administration  Reports  of  Subordinate  Officers  of  the 
Department  of  Agriculture,  Madras,  for  1948-49,  pp.  65-66  (1950). 
(in  English;  in  the  Library  of  the  Commonwealth  Mycological 
Institute,  Kew,  Surrey,  England) 

In  varietal  resistance  trials,  rice  seeds  were  artificially  infected 
with  Fusarium  moniliforme  and  sown  in  randomized  plots.     The  rice  varie- 
ties GEB  24  and  PTB  7  were  found  to  be  highly  resistant  to  infection. 
The  trials  for  the  evaluation  of  the  efficacy  of  various  fungicides  on 
the  control  of  foot-rot  were  continued.     Ceresan,  Agrosan  GN,  Agrosan  4, 
Aagrano,  Nomersan  and  Atiran  were  found  to  be  equally  effective  in  con- 
trolling seed  infection.    Four  isolates  of  Fusarium  moniliforme  ob- 
tained from  Erode,  Coimbatore,  Gobichettipalayam  and  Maruteru  were  used 
to  infect  six  varieties  of  rice  to  test  their  relative  virulence .  The 
results  showed  the  one  from  Erode  to  be  the  most  virulent. 

[Abstract  by  F.  H.  Stodola.    A  short  abstract  appears  in 
R.A.M„  22,  524-525  (1954).] 

285.  MARUDARAJAN  (D.)  ..1951 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  FASLI 
YEAR  I358  (1948-49) 

Administration  Reports  of  Subordinate  Officers  of  the  Department 
of  Agriculture,  Madras,  for  1948-49,  page  162  (1951).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

The  following  appears  in  the  section  on  "Diseases  of  Rice": 

(b)   (i)  Foot-rot  of  rice  (Fusarium  moniliforme) — Varietal 
resistance. -  Twenty-four  cultures  of  rice  which  exhibited  high 
resistance  to  blast  in  previous  years  were  tested  for  their 
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resistance  to  foot-rot.    Ten  of  these  exhibited  less  than  10  per 
cent  infection  while  the  control  had  an  incidence  of  98.7  per 
cent  of  infection. 

(ii)  Fungicidal  trials.-  Ten  new  fungicides  were  under  trial.  Of 
these  three,  viz.  Nomersan,  Aagrano  and  Agrosan  4  were  found  to 
be  as  effective  as  Ceresan  or  Agrosan  GN.  in  controlling  foot-rot „ 

(iii)  Study  of  the  pathogen.-  Four  isolates  of  the  pathogen  were 
used  to  note  their  relative  virulence  on  six  varieties  of  rice. 
There  was  considerable  variation  in  the  intensity  of  infection 
produced  by  these.    One  isolate  from  Erode  was  found  to  be  the 
most  virulent. 

286.  MARUDARAJAN  (D.)  1951 

[REPORT  OF  THE  GOVERNMENT  MYCOLOGIST] 

Detailed  Administration  Reports  of  Subordinate  Officers  of  the 
Department  of  Agriculture,  Madras,  for  1949-50,  pp.  109-110 
(1951).  (in  English;  in  the  Library  of  the  Commonwealth 

Mycological  Institute,  Kew,  Surrey,  England) 

Nineteen  varieties  of  rice  not  previously  tested  for  resistance  to 
Fusarium  monili forme  were  studied.    Five  showed  high  resistance.  Tests 
on  the  mode  of  infection  showed  that  the  pathogen  does  not  affect  the 
seedlings  through  the  soil.     In  fungicidal  trials  Agrosan  GN,  Margamma 
and  Agrosan  4  were  found  to  be  the  most  effective. 

[Abstract  by  F.  H.  Stodola.    A  short  abstract  appears 
in  R. A.M.  22,  524-525  (1954).] 

287.  MARUDARAJAN  (D. )...... .1951 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  FASLI 
YEAR  I359  (1949-50)     (ABRIDGED  REPORT) 

Administration  Reports  of  Subordinate  Officers  of  the  Department 
of  Agriculture,  Madras,  for  1949-50,  p.  207  (1951).  (In 
English;  in  USDA  Library,  Washington,  D.  C.) 

The  following  appears  in  the  section  on  "Diseases  of  Rice": 

(b)  Foot -rot — Fnsariym  moniliforme — (i)    Varietal  resistance.  - 
Nineteen  new  cultures  of  rice  were  under  trial  during  this 
season.    Seven  of  them  exhibited  high  resistance. 

(ii)  Mode  of  infection.-  Seed  borne  infection  is  the  main  type 
common  in  this  disease.    To  see  whether  soil  borne  infection 
is  also  possible  experiments  were  conducted  in  which  the  soil 
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was  previously  inoculated  and  then  sown  with  disinfected  seeds. 
The  results  showed  that  infection  through  soil  is  negligible „ 

(iii)  Fungicidal  trials.-  Seven  organomercury  compounds,  3 
organic  fungicides  and  hot  water  treatment  of  seeds  at  55°  C 
for  15  minutes  were  employed  for  seed  treatment  and  the  effect 
on  the  control  of  the  disease  ascertained.    The  organo  mercury 
compounds  were  effective.    The  other  treatments  were  of  no 
avail. 

288.  MASSEY  (L.  M.)  and  MITCHELL  (J.  E0 ) . . . ■ . . . 1952 

STUDIES  ON  A  GROWTH  STIMULATING  COMPOUND  ISOLATED  FROM  CULTURES 
OF  FUSARIUM  MONILIFORME  SHELDON 

Abstract  (unpublished)  of  a  paper  presented  by  Dr.  Massey  at  the 
meeting  of  the  American  Society  of  Plant  Physiologists  held  at 
Cornell  University,  Ithaca,  New  York,  September  1952 .  (in 
English;  in  NU  Library) 

A  substance  has  been  isolated  from  aerated  liquid  cultures  of  Fusarium 
monili forme  Sheldon,  which  causes  a  great  increase  in  rate  and  extent 
of  internode  elongation  in  representative  species  of  several  families 
of  higher  plants.    The  cultural  conditions  for  the  biosynthesis  of 
this  substance  have  been  studied  and  a  satisfactory  method  of  labora- 
tory production  has  been  standardized.    A  semipurified  concentrate  may 
be  obtained  from  culture  filtrates  by  a  method  involving  adsorption  on 
charcoal  followed  by  elution  with  ammoniacal-methanol,  concentration 
to  dryness  under  reduced  pressure,  and  extraction  of  the  active  mate- 
rial from  the  resulting  residue  with  ether..     This  product  has  been 
further  purified  by  means  of  paper  chromatography  using  80$  aqueous 
phenol.    The  active  material  was  found  to  have  an  R«  value  of  0,785 
+  0.035°    Although  the  characterization  of  this  compound  is  as  yet  in- 
complete, it  appears  to  be  similar  if  not  identical  to  Gibberellin 
(Yabuta,  T.,  and  Hayasi,  T.,  J.  Agr.  Chem.  Soc.  Japan  15,  257-66  (1939)). 
The  response  of  Black  Valentine  bean  seedlings  to  bud  applications  of 
this  substance  has  been  found  satisfactory  for  routine  assay.  Environ- 
mental conditions  influencing  this  response  have  been  studied.  The 
mode  of  action  of  this  compound  resulting  in  internode  elongation  in 
Black  Valentine  beans  has  been  investigated.     Identical  responses  were 
obtained  whether  the  material  was  applied  via  the  root,  petiole,  leaf 
blade,  or  the  apical  bud.    The  repression  of  elongation  caused  by 
indoleacetic  acid  was  counteracted  by  application  of  this  compound. 

[Complete.    Supplied  by  Dr.  Massey] 

289.  MENON  (K.  K. ;  1951 


ADMINISTRATION  REPORT  OF  CROP  AND  PLANT  PROTECTION  OFFICER 
(MYCOLOGY),  C0IMBAT0RE,  FOR  THE  YEAR  19U8-1+9 
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Administration  Reports  of  Subordinate  Officers  of  the  Department  of 
Agriculture,  Madras,  for  1948-49,  p.  416  (1951 ).  (In  English; 

in  USDA  Library,  Washington,  Do  G.) 

The  following  is  the  only  part  of  the  report  dealing  with  the  foot -rot 
disease: 

(b)  "Seedling  blight"  (Helminthos ror  ium  orvzae)  and  "Foot-rot" 
(Fusarium  moniliforme). -  These  two  diseases  being  seed  borne  can 
be  controlled  by  treating  the  seeds  with  Agrosan  G.N.  before  sow- 
ing.   Last  season  Helminthosporium  disease  of  paddy  was  very 
severe  in  Coimbatore,  Tiruchirappalli  and  South  Arcot  districts 
and  samples  of  seed  collected  and  examined  showed  the  percentage 
of  infection  ranging  from  3  to  8  per  cent  and  hence  it  was 
decided  to  treat  the  seeds  before  sowing.    So  far  21,275  lb«  and 
15,850  lb.  of  paddy  seeds  were  treated  with  Agrosan  G.N.  for  the 
ryots  in  Coimbatore  and  Tiruchirappalli  districts  respectively. 
Further  quantities  of  seeds  are  being  treated  before  the  sowing. 

290.    MENON  (K.  K.).  1951 

ADMINISTRATION  REPORT  OF  THE  CROP  AND  PLANT  PROTECTION  OFFICER 
(MYCOLOGY),  COIMBATORE,  FOR  THE  YEAR  19^9-50 

Administration  Reports  of  Subordinate  Officers  of  the  Department  of 
Agriculture,  Madras,  for  1949-50,  p.  642  (1951).  (in  English; 

in  USDA  Library,  Washington,  D.  C.) 

The  following  is  the  only  part  of  the  report  dealing  with  the  foot-rot 
disease; 

(b)  "Foot-rot"  (Fusarium  moniliforme )  and  "Seedling  blight" 
(Helminthosporium  orvzae).-  These  two  diseases  being  seed- 
borne  can  be  controlled  by  treating  the  seeds  with  Agrosan 
GN  before  sowing.    Seeds  to  sow  nearly  5,500  acres  were 
treated  for  the  ryots  in  Coimbatore,  Tiruchirappalli,  South 
and  North  Arcot,  Madurai  and  Tirunelveli  districts.     It  has 
been  decided  to  treat  all  the  paddy  seeds  issued  to  the 
primary  and  secondary  seed  farm  ryots,  with  Agrosan  GN. 

291 0    MENON  (K.  K. )  1952 

ADMINISTRATION  REPORT  OF  THE  CROP  AND  PLANT  PROTECTION  OFFICER 
(MYCOLOGY),  COIMBATORE,  FOR  THE  YEAR  1950-51 

Administration  Reports  of  Subordinate  Officers  of  the  Department  of 
Agriculture,  Madras,  for  the  year  1950-51,  pp.  658-659  (1952). 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

The  following  is  the  only  part  of  the  report  dealing  with  the  foot -rot 
disease: 
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£b)  Fgpt-?Qt  (F^sariag,  moniliforme)  and  Seedling  Blight  (Hel- 
minthosDoriL^         '36.)      These  two  diseases  being  seed  borne 
by  nature,  can  oe  controlled  by  dressing  the  seeds  with 
organomercury  compounds  like  Ceresan  or  Agrosan  GN.  before 
sowing.    These  fungicides  besides  being  disinfectants  also  act 
as  protectants.    The  'foot-rot'  disease  is  very  destructive 
in  the  nursery  stage  but  can  be  completely  controlled  by 
treating  the  seeds  with  agrosan  GN.     In  the  case  of  'Seedling- 
blight'  the  primary  phase  of  infection  can  be  reduced,  though 
not  completely  controlled  by  seed  treatment  resulting  in 
better  stand*    Paddy  seeds  to  sow  an  area  of  33,650  acres  were 
treated  with  Agrosan  GN.  before  sowing  in  the  districts  of 
Tirunelveli,  Tiruchirappalli,  South  Arcot,  North  Arcot, 
Coimbatore,  Ramanathapuram,  Chingleput,  Pattukottai,  Madurai, 
Salem  and  South  Kanara. 

22.    MILLER  (J,  J.)  o..19U6 

CULTURAL  AND  TAXONOMIC  STUDIES  ON  CERTAIN  FUSARIA.     II.  THE 
TAXONOMIC  PROBLEM  IN  FUSARIUM  WITH  PARTICULAR  REFERENCE  TO 
SECTION  ELEGANS 

Canadian  Journal  of  Research,  Section  C,  2k,  pp.  213-223  (19^6) . 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

The  conclusions  that  the  'normal  culture'  stage  described  by  certain 
specialists  in  Fusarium  taxonomy  represents  the  dominance  of  the  origi- 
nal or  wild  type  by  a  mutant,  and  that  the  'sporodochia '  that  appear 
in  laboratory  cultures  of  Fus arium  are  actually  patch  mutants  are  shown 
to  have  an  important  bearing  on  the  taxonomy  of  the  genus.    The  indi- 
cation is  that  the  species  descriptions  of  many  Fus aria  are  based  to  a 
large  extent  on  cultural  variants  of  the  types  found  in  nature.     It  is 
emphasized  that  in  order  to  avoid  confusion,  care  should  be  taken  to 
base  species  descriptions  on  the  characters  of  the  wild  types.  Further, 
while  morphological  separation  of  wild  types  may  be  found  extremely 
difficult  within  certain  groups  of  Fusaria  owing  to  the  close  simi- 
larity of  the  components,  the  effort  should  not  be  abandoned  because 
of  the  wide  range  of  variation  displayed  by  these  organisms  in  artifi- 
cial culture.    Species  should  be  merged  only  when  morphological  sepa- 
ration is  extremely  difficult  or  where  variability  in  nature  makes 
consistent  diagnosis  uncertain. 

[Complete  abstract  from  the  paper.    See  also 
Biol.  Abstr.  19^7.  4087.] 

!93.    MITCHELL  (J.  E.)  and  ANGEL  (C.  R.)  1950 


PLANT -GROWTH-REGULATING  SUBSTANCES  OBTAINED  FROM  CULTURES  OF 
FUSARIUM  M0NILIF0RME 
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Phytopathology  kQ,  pp.  872-873  (1950).  (In  English;  abstract 

of  a  paper  presented  by  Dr«  J0  E.  Mitchell  at  the  meeting  of  the 
Potomac  Division  of  the  American  Phytopathological  Society,  March  9, 
1950;  in  USDA  Library,  Washington,  D.  C.) 

Fusarium  moniliforme  Sheldon  in  liquid  culture  produces  a  substance 
which  markedly  stimulates  the  elongation  of  bean  plants.    This  effect 
is  similar  to  that  described  in  work  on  the  Bakanae  disease  of  rice  as 
reported  from  Japan.    The  active  material  is  produced  in  a  cerelose- 
ammonium  sulphate  medium.    The  rapid,  diffuse  growth  of  the  organism  is 
accompanied  by  an  abrupt  drop  in  the  pH  of  the  medium  to  approximately 
2.5.    The  activity  appears  when  the  carbohydrate  is  nearly  exhausted. 
The  active  component  is  weakly  acidic,  soluble  in  polar  solvents  and 
alkaline  solutions.    It  is  stable  in  acid  solutions  but  inactivated  at 
higher  pH  levels.     Its  activity  differs  from  that  of  indoleacetic  acid 
and  2,4-dichlorophenoxyacetic  acid.    Application  to  the  bean  plant  was 
made  by  dipping  the  distal  end  of  a  primary  leaf  petiole  into  a  vial 
containing  the  test  solution.    Six  days  after  treatment  plants  measured 
500  mm.  from  the  axil  of  the  primary  leaf  to  the  tip  of  the  terminal 
infloresence,  as  compared  with  35  ™i»  for  the  controls.    Flowers  and 
pods  on  such  plants  were  normal.     In  certain  preparations  of  this  mate- 
rial a  second  type  of  activity  has  been  observed.     In  these  cases,  in- 
stead of  an  elongation,  a  marked  twisting  and  later  gall  formation 
occurs  on  treated  plants.    Gall  formation  commonly  occurs  at  the 
terminal  growing  point  and  prevents  further  development  of  the  plant. 
Application  of  this  material  to  plants  in  the  flowering  stage  resulted 
in  a  failure  of  fruit  development. 

[Complete  abstract.    See  also  R.A.M.  ^0,  240  (1951)-] 

294c    MITCHELL  (J.  E. )  and  ANGEL  (Co  R.).  1951 

THE  GROWTH-STIMULATING  PROPERTIES  OF  A  METABOLIC  PRODUCT  OF 
FUSARIUM  MONILIFORME 

Phytopathology  41,  pp.  26-27  (1951).  (In  English;  abstract 

of  a  paper  presented  by  Dr.  J.  E.  Mitchell  at  the  national  meet- 
ing of  the  American  Phytopathological  Society  at  Memphis, 
Tennessee,  December  1950,  in  USDA  Library,  Washington,  D.  C.) 

A  metabolic  product  formed  during  the  fermentation  of  Fusarium  monili- 
forme Sheldon  causes  a  marked  increase  in  the  rate  of  development  of 
internodes  of  several  species  of  plants.    The  best  medium  for  the  fer- 
mentation was  a  simple  medium  using  Cerelose  as  a  source  of  carbohy- 
drate and  ammonium  salts  as  a  source  of  nitrogen.    Plant  response  was 
the  same  whether  application  was  made  via  root,  petiole,  leaf  blade, 
or  apical  bud.    Most  of  the  testing  has  been  done  with  the  Valentine 
bean0    Environmental  conditions,  such  as  temperature  and  light  inten- 
sity, prevailing  during  the  period  of  the  test  markedly  affected  the 
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bean  plant's  response  to  treatment „    Experiments  made  under  different 
light  intensities  have  indicated  that  the  active  material  antagonizes 
the  inhibitory  action  of  light  on  elongation  of  bean  internodes. 
Similarly,  repression  of  elongation  caused  by  small  doses  of  indole- 
acetic  acid  was  counteracted  by  this  metabolite  of  F.  monilif orme . 

[Complete.    See  also  Biol.  Abstr„  19*51.  35OO6,  where 
the  year  is  incorrectly  given  as  "1950"  for  vol.  kl.] 

295.  MITCHELL  (Jo  Wo),  SKAGGS  (Do  P.),  and  ANDERSON  (W.  P.). ..1951 

PLANT  GROWTH-STIMULATING  HORMONES  IN  IMMATURE  BEAN  SEEDS 

Science  Ilk,  pp.  I59-I6I  (1951 ).  (in  English;  2  figures; 

one  table;  figure  2  shows  the  greatly  increased  growth  of  a 
bean  plant  following  application  of  125  micrograms  hormone  ex- 
tract from  immature  bean  seeds;  in  USDA  Library,  Washington, 
Do  Co) 

Ether-soluble  hormones  obtained  from  the  immature  seeds  of  Black  Valen- 
tine bean  plants  accelerated  vegetative  growth  when  applied  to  seedling 
plants  of  the  same  variety.    Flowers  developed  5-5  days  earlier  in  the 
treated  plants  than  in  the  controls.    The  increase  in  the  amount  of 
vegetative  growth  depended  on  the  stage  of  development  of  the  seeds 
from  which  the  extract  was  made. 

[Abstract  by  F.  H.  Stodola] 

296.  MIYAKE  (l,)...  1909 

STUDIES  ON  THE  PARASITIC  FUNGI  OF  RICE  IN  JAPAN 

The  Botanical  Magazine  (Tokyo)  (Shokubutsugaku  Zasshi)  22 
(Noo  266),  pp.  85-IOI;  21  (No.  267),  pp.  127-145  (1909). 
(in  Japanese;  in  USDA  Library,  Washington,  D.  C.) 

This  is  a  list  of  fungi  parasitic  on  rice  in  Japan,  twenty-eight  species 
of  which  are  new.    Literature  references  to  "Fusarium  heterosporium 
Nees"  are  given  on  p.  1^5 • 

[An  abstract  appears  in  Exp.  Sta.  Rec.  22,,  3^7  (1910)  where 
the  page  numbers  are  erroneously  given  as  "127-15^"  an^ 
the  author's  initial  is  given  as  "J".    Another  abstract  is 
to  be  found  in  Centrbl.  Bakt,  Parasitenk.  26.,  Vf6-^77 
(1910).] 

297.  MIYAKE  (I.)..  1910 


STUDIES  ON  THE  FUNGI  OF  THE  RICE  PLANT  IN  JAPAN 
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Journal  of  the  College  of  Agriculture,  Imperial  University  of 
Tokyo  2,  pp.  237-276  (I910)o  (In  German,  plates  follow- 

ing p.  276,  in  USDA  Library,  Washington,  D.  C.) 

Taxonomic  references  and  observations  on  fungi  parasitic  to  rice  are 
given*    Under  "Fusarium  heterosporium  Nees"  on  p.  269  is  the  following: 

N.A.  Cur.  IX.  p.  135;  Syllc  IV.  p.  707,  Pilze  Reispfl.  p.  16, 
Vogl,  Path.  Vego  p,  260;  Exosporium  Lolii  Spr, ,  Syst,  IV. 
p.  563 

MOREAU  (C). .  co . .  ,19k6 

THE  RICE  DISEASE  "GIGANTISM"  IN  THE  CAMER00NS 

Revue  de  Mycologie  (Supplement  Coloniale)  11.  pp»  30-31 
(19^6).  (In  French,  in  USDA  Library,  Washington,  D.  C.) 

We  have  received  in  the  Cameroons  a  specimen  of  rice  parasitized  by  Gib- 
berella  fujikuroi  (Saw.)  Wollenweber,  sent  by  the  Agricultural  Service, 
This  is  the  first  time  we  have  encountered  the  disease  in  the  Cameroons . 
It  is  common  in  Japan  where  it  is  called  "bakanae  byo",  in  China,  India, 
and  Indochina  where  it  has  the  name  "lua  von"  or  "lua  gon",  in  British 
Guiana,  the  Philippines  and  Madagascar;  it  has  recently  been  reported  in 
Italy. 

It  will  be  recalled  that  it  is  characterized  primarily  by  an  elongation 
of  the  young  rice  plants  accompanied  by  a  more  or  less  pronounced 
chlorotic  condition.     It  generally  causes  partial  or  total  sterility  in 
stalks  that  are  attacked. 

On  the  glumes  of  Oryza  satiya  L.  we  observed  superficial  perithecia, 
spherical,  230-280ji  in  diameter,  with  a  small  ostiole  just  detectable. 
The  ascus,  which  contains  k,  6  or  8  spores,  measures  60-100  X  5-9u»  The 
ascospores,  located  in  one  or  two  rows,  are  ellipsoidal  or  fusoid,  uni- 
septate,  and  hyaline,  their  length  ranges  from  9-15  X  3-6|u. 

In  certain  regions,  especially  in  Indochina,  there  has  been  observed 
only  the  conidial  form  of  this  mold,  Fusarium  moniliforme  Sheldon,  in 
which  the  orange  sporodochia  follow  the  outline  of  the  glume  or  the 
crest  of  the  lower  glumes. 

The  infection  occurs  generally  during  flowering;  the  disease  is  trans- 
mitted through  the  seeds  and  the  soil. 

The  principal  methods  of  combatting  the  disease  are:     (l)  Disinfection 
of  seeds  by  2^-hour  immersion  in  a  0.3$  solution  of  commercial  formalde- 
hyde, followed  by  rinsing  with  water  (technique  recommended  by  Bugnicourt). 
(2)    Pulling  out  and  burning  of  infected  plants .     (3)    Selection  of  re- 
sistant varieties. 
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The  disease  is  continually  spreading;  energetic  measures  are  being  used 
to  stop  its  development. 

References 

Bugnicourt  (F.)»-  La  maladie  du  "Gigantisme"  du  Riz  (Publ.  de  l'Inst.  de 
Rech.  agron.  et  forest.  d'Indoch.).    Bull  Iconomique  de  1 ' Indochine .  V, 
14  p.,  1942. 

Chiapelli  (R, ) . -  Una  nuova  malattia  del  Riso:    Fusarium  moniliformis 
Sheldo    II  Giornale  di  Risicoltura.  XVI,  9,  p0  177,  1938. 

Ito  (S.)  et  Kimura  (J.).-  Studies  on  the  "bakanae"  disease  of  the  rice- 
plant.    Hokkaido  Agr.  Exp.  Sta,  Rept. .  XXVII,  99  p.,  1931- 

Nisikado  (Y.),  Matsumoto  (Ho)  et  Yamanti  (K.).-  Divers  articles  dans  Ber* 
Ohara  Inst,  Landw,  Forsch. .  1933-1934. 

Seto  (F.).-  Divers  articles  dans  Forsch.  auf  dem  Geb    der  Ff lanzenkrankhc . 

1934-1938. 

Wollenweber  (H.  W. )  et  Reinking  (0.  A.).-  Die  Fusarien,  p.  99-100  et 
238-241,  P.  Parey,  Berlin,  1935- 

[Translation  of  complete  article  by  F.  H.  Stodola.  Short 
abstracts  appear  in  R.A.M.  26,  466  (1947)  and  Biol.  Abstr. 
1947.  2 O387 J 

299.    MOREAU  (C.)  1953 

THE  PARASITIC  DISEASES  OF  THE  PRINCIPAL  COLONIAL  CROPS 

Revue  de  Mycologie  (Supplement  Coloniale  No.  l)  18,  pp»  5O-66  (1953 )• 
(In  French;  in  USDA  Library,  Washington,  D.  C.) 

On  pp.  57-58  the  following  material  on  tne  bakanae  disease  appears  in  the 
section  on  "Rice": 

In  Italy  [Bald&eci,  E.-  Le  condizioni  fitosanitarie  delle  nostre 
risaie.     II  Riso.  t.  I,  fasc.  1,  p.  13-14,  1  fig.,  1952. 
Baldacci  E.-  Disinfestazione  del  Riso  lavorato.     II  Riso,  t.  I, 
fasc.  3,  p.  27-28,  3  fig.,  1952.    Togliani,  F.-  Un  nemico  della 
risaia:    Fusarium  moniliforme  Sh.    II  Riso,  t.  I,  fasc.  3,  P' 
21-22,  2  fig.,  1952.],  where  Fusarium  moniliforme  steadily  in- 
creases its  damage,  they  search  for  resistant"  varieties.    In  Japan 
inoculation  tests  have  been  done  by  Hashioka  [Hashioka,  Y.- 
Varletal  Resistance  of  Rice  to  the  "bakanae"  disease.    Studies  on 
pathological  breeding  of  Rice.    V.    Jap.  _J.  Breed.,  t.  I,  p.  167- 
171,  1952  (jap.,  res  angl.)]  on  200  varieties  of  rice  in  order  to 
compare  their  resistance  to  the  disease:    The  seeds  are  immersed 
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in  a  suspension  of  conidia,  the  spores  are  injected  into  the 
stem,  the  panicles  are  pulverized  with  a  suspension  of  spores; 
the  first  technique  is  found  to  be  the  best.    The  abnormal 
elongation  of  the  stem  has  been  observed  more  frequently  with 
the  varieties  originating  in  the  temperate  zones  (Japan, 
Central  China)  than  with  those  of  tropical  regions  (Indochina, 
Malaya,  Formosa,  South  China).     In  India  [Subba  Rao  N.V.- 
Some  or gano -mercury  compounds  of  amides  and  imides  as  fungi- 
cides.   J.  £ci.  industr.  Res. .  t.  XI  B,  fasc.  1,  p.  8-9,  1952), 
Subba  Rao  used  the  organo-mercury  compounds  (carbamide,  suc- 
cinimide,  phthalimide)  for  attempted  control  of  Fusarium. 

[Translation  by  F«  H.  Stodola] 

300.    MOREAU  (C„)..o  1955 

THE  PARASITIC  DISEASES  OF  THE  PRINCIPAL  COLONIAL  CROPS 

Revue  de  Mycologie  (Supplement  Coloniale  2)    20,  pp.  IM-I59 
(1955).  (In  French;  in  USDA  Library,  Washington,  D.  C.) 

In  the  section  on  "Rice"  (pp.  I5O-I5I),  the  following  material  on  gib- 
berellin  is  given: 

Gibberella  fujikuroi .  the  cause  of  the  "gigantism"  of  rice,  has 
>en  the  object  of  diverse  biochemical  studies.    According  to 
oil  (195*0  at  33°G.  on  Richard's  solution,  the  production  of 
fusarinic  acid,  dihydrofusarinic  acid  and  vasinfuscarin  is  at  a 
maximum.    The  action  of  fusarinic  acid  and  2-methylpyridine-U- 

boxylic  acid  on  the  growth  of  rice  seedlings  has  been  studied 
by  Tamari  and  Kaji. 

Two  strains  of  Gibberella  have  been  chosen  for  their  strong  pro- 
duction of  gibberellin  in  submerged  culture  (Kitamura  gt  al.» 
J.  Agr.  Chem.  Soc,  Japan  2£,  5^5-5^9  (1953)),  gibberellin  diminishes 
the  production  of  rice  grains  but  increases  the  production  of  straw 
(Hayashi  et  al.,  J.  Agr.  Chem.  Spc.  Japan  21,  672-675  (1953));  it 
has  a  stimulating  effect  on  pea  seedlings,  comparable  to  the  action 
of  indoleacetic  acid  at  low  concentration.    Curtis  and  Cross 
(Chem.  &  Lnd.  195*4-.  1066)  have  demonstrated  the  existence  of  gib- 
berrellic  acid,  which  has  the  same  biological  properties  as 
gibberellin  but  which  is  distinct  chemically  and  physically0 

[Translation  by  F.  H.  Stodola] 

301o    MORGAN  (D.  G.)  and  MEES  (G.  C.)  1956 

GIBBERELLIC  ACID  AND  THE  GROWTH  OF  CROP  PLANTS 


Nature  (London)  178.  pp.  I356-I357  (1956). 
table;  in  USDA  Library,  Washington,  D.  C.) 


(in  English,  one 
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Applied  to  varied  swards  gibberellic  acid  (I)  (2  oz.  in  100  gal.  water 
per  acre)  increased  the  growth  rate  of  all  components  of  the  swards. 
Dicotyledons  had  longer  internodes  and  petioles,  and  grasses  produced 
longer,  though  narrower,  leaves °    Typical  dry-wt.  yield  increases  at  the 
first  cutting  varied  between  6  and  46$  over  control.    The  N  content  was 
lowered  by  2$;  thus  increases  in  crude  protein  yields  per  acre  were  less 
than  increases  in  dry-wt.  yield.    Initial  growth  response  to  I  was  more 
rapid  than  that  to  fertilizer,  but  with  delayed  cuts 'the  increases  with 
fertilizer  were  up  to  3  times  those  obtained  with  I.     Increases  with  I 
and  fertilizer  were  additive.    The  use  of  I  in  grassland  practice  seems 
unlikely.    The  greater  growth  of  aerial  parts  of  treated  arable  crops 
was  not  accompanied  by  increase  in  crop  yields  for  wheat  (grain  and 
straw),  tomatoes,  peas,  runner  beans,  and  black  currants.    Yields  of  root 
crops  were  decreased  in  spite  of  stimulation  of  the  top  growth. 

[C.A.  51,  53^5,  complete] 

302.    MULHOLLAND  (T.P.C.)  and  WARD  (G.)...  1954 

GIBBERELLIC  ACID.     II.     THE  STRUCTURE  AND  SYNTHESIS  OF  GIBBERENE 

Journal  of  the  Chemical  Society  (London)  19^4.,  pp.  4676-4681. 
(In  English;  in  USDA  Library,  Washington,  D.  C.J 

Gibberene,  one  of  the  dehydrogenation  products  of  gibberic  acid,  is 
shown  to  be  l:7-dimethylfluorene.    This  hydrocarbon,  l:7-dimethyl- 
fluorenone  (gibberenone) ,  and  methyl  fluorenone-l:7-dicarboxylate  have 
been  synthesised. 

[Complete  summary  from  the  paper.    An  abstract  appears  in 
C.A.  42,  14710-14711  (1955).] 

?03 o    MULHOLLAND  (T.P.C.)  and  WARD  (G.)  .1956 

GIBBERELLIC  ACID.     PART  III.    SYNTHESIS  OF  FLU0REN0NE-4:5- 
DICARBOXYLIC  ACID 

Journal  of  the  Chemical  Society  (London)  19^6.  pp.  2415-2417. 
(In  English;  in  USDA  Library,  Washington,  D.  C.) 

4:5-Dimethylfluorene,  4:5-dimethylfluorenone,  and  fluorenone-4:5-di- 
carboxylic  acid  have  been  synthesized. 

[Complete  summary  from  the  paper.    An  abstract  appears  in 
C.A.  51,  337  (1957).] 

304o    MUNEKATA  (H. )  and  KAT$  (S. )...... .1957 

BIOCHEMICAL  STUDIES  ON  ''BAKANAE"  FUNGUS.     PART  XXXX.  APPLICATION 
OF  GIBBERELLIN  TO  MALTING  INDUSTRY 


GFO  813621-22 
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Joso  Kagaku  Kenkyu  Hokoku  (Bulletin  of  Brewing  Science)  2., 
pp.  1-10  (l957)o  (In  English;  IK  tables;  in  the  Library 

of  the  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo) 

It  was  observed  that  the  stimulative  action  of  gibberellin  at  the  early 
stage  of  barley  germination  resulted  in  an  increase  of  the  elongation 
of  acrospires  and  rootlets,  and  the  activities  of  a-amylase,  p-amylase, 
protease  and  catalase. 

Gibberellin  B  conduced  to  the  growth  of  rootlets  and  the  increase  of 
a-amylase  activity.    The  efficacy  of  gibberellin  A,  on  the  other  hand, 
was  most  profound  particularly  to  the  growth  of  acrospires  and  a-amylase 
activity,  where  the  highest  increment  obtained  in  h  days  1  germination 
were  65O  and  111$  respectively,  although  it  was  effective  to  all  the 
subjects  mentioned  above. 

A  definite  effect  of  gibberellin  A  was  found  at  the  concentration  of 
0.5  to  5  mg- but  the  elongation  of  rootlets,  however,  was  inhibited 
in  some  cases  above  this  range;  protease  and  catalase  activities  were 
also  inhibited  at  more  than  20  mg 

These  effects  markedly  differed  according  to  the  difference  of  samples 
of  various  barley  varieties  and  protease  activity  was  hardly  improved 
in  some  cases,  results  being  summarized  in  Table  10. 

The  action  to  increase  the  enzyme  yield  (enzymic  activity  of  malt  ob- 
tained from  100  g  dry  matter  of  barley)  was  more  significant  before 
halfway  of  malting  process,  and  then  tended  later  to  decrease  the  dif- 
ference from  the  control.    But  the  effect  still  remained  undisappeared 
even  at  the  germinating  stage  of  NR400-500  and  Nl50-60. 

Although  Congress-wort  from  gibberellin  A-treated  malt  showed  a  higher 
nitrogen  content  and  maltose/dextrin,  it  was  not  beneficial  to  the  in- 
crease of  extract  yield  under  this  condition. 

Considering  these  results,  gibberellin  is  effective  to  gain  the  malt 
especially  with  high  a-amylase  activity  and  to  the  elevation  of  malting 
efficiency  by  time-saving.     The  use  of  gibberellin,  however,  will  be 
attended  with  possible  dangers  in  an  industry  where  the  quality  of  wort 
must  be  highly  valued,  unless  barley  varieties,  properties  and  etc.  are 
sufficiently  predicted. 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  C.A.  51,  18137-18138  (1957),] 
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3O5.    MURAKAMI  (Y. )....... 1956 

THE  GROWTH  OF  RICE  LEAF  SHEATH 

The  Botanical  Magazine  (Tokyo)  (Shokubutsugaku  Zasshi)  §2, 
pp.  258-262  (1956).  (In  English,  h  figures;  2  tables; 

in  USDA  Library ,  Washington,  D.  C.) 

The  growth  of  the  green  leaf  sheath  sections  excised  from  young  rice 
leaves  occurred  in  the  presence  of  the  sugar  such  as  sucrose.  In- 
organic salts,  organic  acids  including  amino  acids,  vitamins,  and 
growth  hormones  were  tested  for  their  effects  upon  the  growth  of  the 
sections  in  the  presence  of  2$  sucrose.    Auxins  inhibited  the  sucrose- 
induced  growth  of  the  leaf  sheath  sections  at  the  concentrations  that 
stimulate  the  growth  of  coleoptile  sections.    The  growth  of  the  basal 
tissue  of  the  leaf  sheath,  where  auxin  was  in  excess,  seems  to  be 
limited  by  nutrients  other  than  auxin. 

[Complete  summary  from  the  paper] 
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NAEF-ROTH  (S.)  and  REUSSER  (P.  )  195^ 

ON  THE  EFFECT  OF  FUSARIC  ACID  ON  THE  GAS  EXCHANGE  OF  TOMATO 
LEAF  TISSUE 

Phytopathologische  Zeitschrift  22,  pp.  28I-287  (195*0  •  (in 
German;  one  table,  5  graphs;  in  USDA  Library,  Washington,  D„  C.) 

At  the  Federal  Technical  Institute,  Ziirich,  Switzerland,  synthetic 
fusarinic  acid  (5n -butyl -picolinic  acid)  [see  above,  p.  25O]  inhibited 
the  respiration  of  excised  Tuckswood  tomato  leaf  tissue,  the  intake  of 
oxygen  and  the  emission  of  carbon  dioxide  being  equally  affected.  The 
action  of  the  toxin  was  strongest  at  pH  k.Q  and  weakest  at  7«  Respira- 
tion was  influenced  in  the  same  way  by  synthetic  picolinic  acid. 

[R.A.M.  it,  266  (1955);  complete] 

NAEF-ROTH  (S.)  1957 

ON  THE  PARASITOGENIC  AND  TOXIGENIC  CHANGES  OF  RESPIRATORY  INTENSITY 
IN  TOMATOES 

Zeitschrift  fur  Pf lanzenkrankheiten  (Pflanzenpathologie)  und 
Pflanzenschutz  6h,  pp.  1*21-426  (1957).  (in  German,  with 

English  summary;  one  graph;  in  USDA  Library,  Washington,  D„  C. ) 

The  author  summarizes  and  discusses  the  results  of  studies  (already 
noticed  in  this  Review)  on  the  changes  in  the  respiration  rate  of 
tomatoes  induced  by  infection  with  Fusarium  fbulbigenum  var.]  lvcoper- 
sici  and  the  action  of  the  toxins,  fusaric  acid  and  lycomarasmin  [see 
below] o    Reference  is  further  made  to  the  literature  on  several  other 
diseases  characterized  by  enhanced  respiratory  activity. 

[R.A.M.         792  (1957);  complete] 

NAKASHIMA  (T.)  1955 

FUSARIC  ACID  AND  ANALOGOUS  COMPOUNDS .     I.    SYNTHESIS  OF 
3 -SEC-BUTYLPYRIDINE 

Yakugaku  Zasshi  (Journal  of  the  Pharmaceutical  Society  of  Japan) 
75.-  PP°  1010-11  (1955).  (in  Japanese,  with  English  summary; 

in  USDA  Library,  Washington,  D.  C.) 

In  order  to  synthesize  fusaric  acid  and  its  homologous  compounds  and  to 
examine  their  pharmacological  actions,  p-propionylpyridine  was  prepared 
from  nicotinamide  by  the  usual  method  and  its  Grignard  reaction  afforded 
(3-pyridylmethylethylcarbinol,  which  was  reduced  with  hydr iodic  acid  and 
phosphorus  to  3-sec-butylpyridine. 

[Complete  abstract  from  the  paper.    An  abstract  giving  details 
appears  in  C.A.  50,  k9kk  (1956).] 
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309o     NAKASHIMA  (T. ).....„ .1955 

FUSARIC  ACID  AND  ANALOGOUS  COMPOUNDS .     II.    SYNTHESIS  OF 
5-BUTYLPICOLINIC  ACID 

Yakugaku  Zasshi  (journal  of!  the  Pharmaceutical  Society  of  Japan) 
25.,  ppo  1012-1013  (1955).  (In  Japanese,  with  English 

summary;  in  USDA  Library,  Washington,  D.  C.) 

Using  the  comparatively  easily  available  2-methyl-5-ethylpyridine  (I)  as 
the  starting  material,  2-methyl-5-butylpyridine  (VII)  was  obtained  by 
the  usual  method „    Before  deriving  it  to  2-styryl-5-butylpyridine  (VIIl), 
the  reaction  of  (i)  to  2-styryl-5-ethylpyridine  was  effected  by  using 
either  zinc  chloride  or  acetic  anhydride  as  a  dehydrating  agent,  though 
the  latter  substance  was  found  to  be  better.    Therefore,  benzaldehyde 
and  acetic  anhydride  were  applied  to  (VII)  to  introduce  the  styryl  group 
and  (VIIl)  thereby  obtained  was  oxidized  with  potassium  permanganate  in 
acetone  solution  to  the  objective  5-butylpicolinic  acid  (fusaric  acid). 

[Complete  abstract  from  the  paper „    An  abstract  giving  details 
appears  in  C.A.  50,  k9kk  (1956)0] 

310.  NAKASHIMA  (T.  )  1956 

FUSARIC  ACID  AND  ANALOGOUS  COMPOUNDS.     III.    SYNTHESIS  OF 
5-PR0PYLFIC0LINIC  ACID  AND  5-PENTYLPICOLINIC  ACID 

Yakugaku  Zasshi  (Journal  of  the  Pharmaceutical  Society  of  Japan) 
26,  pp.  215-217  (1956).  (In  Japanese;  USDA  Library) 

It  was  found  by  admixture  that  5-butylpicolinic  acid  synthesized  by  the 
present  writer  was  identical  with  fusaric  acid,  extracted  from  the  cul- 
ture filtrate  of  Gibberella  fujikuroi  of  rice  plant.     5-propyl-  and 
5-pentylpicolinic  acids  were  prepared  from  2-methyl-5-ethylpyridine  by 
its  derivation  to  the  5-cyano  compound,  to  5-Pr°pionyl  on^-  5-valer°yl 
derivatives  by  the  Grignard  reaction,  to  5-propyl  and  5-Pen"tyl  deriva- 
tives by  the  Wolf f-Kishner  reduction,  reacted  with  benzaldehyde  to 
change  the  2-methyl  to  2 -styryl,  and  finally  oxidized  with  potassium 
permanganate  in  acetone.     It  was  found  by  the  examination  of  the  reac- 
tion of  the  cyano  group  in  3-cyano-  and  2-methyl-5-cyanopyridine  with 
the  Grignard  reagents  that  there  was  no  great  difference  in  the  yield 
of  the  ketone  formed  when  the  alkyl  group  of  the  reagent  was  methyl, 
ethyl,  propyl,  or  butyl. 

[Complete  summary  from  the  paper.    A  long  abstract  appears 
in  C.A.  50,  13920  (1956).] 

311.  NAKASHIMA  (T. )...... .1957 


STUDIES  ON  FUSARIC  ACID  AND  ANALOGOUS  COMPOUNDS.  IV.  SYNTHESIS 
OF  i^-ALKYLPICOLINIC  ACID 
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Yakugaku  Zasshi  (Journal  of  the  Pharmaceutical  Society  of  Japan) 
XL,  PP°  698-700  (l95T)o  (In  Japanese,  with  English  summary; 

in  USDA  Library,  Washington,  D.  C.) 

By  a  route  similar  to  the  synthesis  of  5-butylpicolinic  acid  from  2- 
methyl-5-cyanopyridine,  4 -butyl-  and  i4--pentylpicolinic  acids  were  pre- 
pared from  2-methyl-4-cyanopyridine .     ^ -Ethyl-  and  4-sec-butyl-picolinic 
acids  were  prepared  by  the  method  whereby  a  desired  alkyl  group  is  in- 
troduced into  the  ^-position  by  submitting  4-cyanopyridine  to  the 
Grignard  reaction  and  Wolf f -Kishner  reduction  (with  hydrogen  iodide  in 
the  case  of  sec -butyl  group),  amino  group  is  introduced  into  2 -position 
by  the  Tschitschibabin  reaction,  substituted  with  bromine  atom  by  diaz- 
otization  reaction,  heated  with  copper  cyanide  in  diphenyl  to  form  a 
nitrile,  and  hydrolyzed  to  the  CK-picolinic  acid. 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  C.A.  51,  I6k62-l6k63  (1957).] 

NEELY    (P.  M. )  and  PHINNEY  (B.  0.)...  1957 

THE  USE  OF  THE  MUTANT  DWARF -1  OF  MAIZE  AS  A  QUANTITATIVE  BIOASSAY 
FOR  GIBBERELLIN  ACTIVITY 

Plant  Physiology  22  (Supplement),  p.  XXXI  (1957).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

A  quantitative  bioassay  for  gibberellin  activity  has  been  developed 
using  dwarf -1  seedlings  of  maize.    A  positive  response-  is  indicated  by 
an  increase  in  length  of  the  leaf  sheath  of  treated  dwarf  seedlings 
over  that  of  non-treated  dwarf  controls.    Of  the  five  mutants  of  maize 
that  respond  to  the  known  gibberellins,  the  mutant,  dwarf -1,  is  the 
most  sensitive  and  specific.    The  dwarf-1  mutant  gives  no  response  to 
auxins,  kinetin,  or  leucoanthocyanins .    No  synergism  has  been  detected 
with  IAA  or  kinetin.    Sensitivity  of  the  response  to  gibberellins  is 
greater  at  30"  C.  than  at  room  temperature  (20*-25°);  sensitivity  is 
increased  tenfold  with  the  use  of  the  detergent  "Tween-20."  Under 
optimum  conditions,  seedlings  will  give  a  measurable  response  to  0.0001 
microgram  of  gibberellic  acid  per  plant.    The  solution  to  be  assayed 
is  applied  as  a  drop  in  the  axil  of  the  first  unfolding  leaf.  Maximum 
response  occurs  three  days  after  treatment,  with  a  measurable  response 
evident  12  hours  after  application  at  higher  concentrations.  The 
response  of  the  mutant  to  the  known  gibberellins  is  log-linear  from 
0.001  ug. /plant  to  10  ug. /plant.     If  two  samples,  one  containing  0.01 
pg.  0.1  ml.  and  the  other,  0.005  ug./0.1  ml.,  are  assayed  a  significant 
difference  can  be  obtained  at  the  5$  level  (sample  size,  10).  Assay 
curves  can  be  compared . from  different  experiments  by  plotting  the  dwarf 
response  as  the  percent  of  the  difference  between  normal  and  dwarf 
controls . 

The  movement  of  gibberellins  has  been  studied  with  the  aid  of  this  assay. 
In  corn  internode  tissue,  gibberellic  acid  moves  at  least  10  mm. /hour 
along  the  axis,  with  a  minimum  movement  of  5  mm./ hour  laterally.  For 
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internode  sections  of  Echinocystis  macrocarpa.  gibberellic  acid  moves 
at  least  5  Im>  hour. 

[Abstract  of  the  paper  presented  August  28,  1957  at  the 
"Gibberellin"    session  (B.  0.  Phinney  presiding)  sponsored 
jointly  by  the  American  Society  of  Plant  Physiologists  and 
the  Physiological  Section  of  the  Botanical  Society  of 
America,  Stanford  University,  Stanford,  California] 

313.     NETIEN  (G.)...  1957 

EFFECT  OF  THE  GIBBER ELLINS  ON  THE  CULTURE  OF  PLANT  TISSUES  GROWN 
IN  VITRO 

Comptes  rendus  hebdomadaires  des  seances  de  1'acad^mie  des  sciences 
2hk,  pp.  2732-2733  (1957).  (In  French;  one  table;  in  USDA 

Library,  Washington,  D.  C.) 

By  using  growth  on  a  glucose,  salts,  agar  medium  of  vascular  parenchyma 
tissue  from  tubers  of  Jerusalem  artichoke  as  an  assay,  gibberellin  (I) 
in  concn,  of  1,  10,  or  5O  mg./l.  shows  only  slight  effect  on  growth 
while  3  indolylacetic  acid  (II)  at  10"6M  gives  16-fold  stimulation.  I 
added  with  II  inhibits  the  stimulatory  effect  of  the  latter  by  31-^6$. 
I  is  therefore  believed  not  to  behave  like  an  auxin  nor  to  act  syner- 
gist ically  with  auxin.     I  caused  very  irregular  development  of  the 
tissue  marked  by  lignif ication  and  proliferation  of  seive  tubes. 

[CoA„  51,  16740  (1957);  complete] 

3lb B     NIETHAMMER  (A.)  and  BAESSLER  (H.).  ..195^ 

ON  THE  CULTIVATION  AND  PRESERVATION  OF  VARIOUS  FUNGI  AND  BACTERIA 
IN  PURE  CULTURE 

Zeitschrift  fur  Naturforschung  9b,  pp.  h^>6-k60  (195*0.  (in 
German;  3  figures;  in  USDA  Library,  Washington,  D.  C.) 

This  is  an  account  of  the  writers'  experience,  covering  a  period  of  many 
years,  in  the  culture  of  fungi.    In  the  work  on  Fusarium  monili forme  it 
was  found  that  potato  slices  and  legume  straw  were  the  most  generally 
useful  media.    The  survival  period  for  this  fungus  was  found  to  be  20 
months.    Conidial  production  was  very  erratic  and  the  duration  of  sur- 
vival depended  on  the  abundance  of  the  conidia.    A  long  abstract  appears 
in  R.A.M.  3k,  309-310  (1955). 

[Abstract  by  F.  H.  Stodola] 

315»    NISHIKAWA  (G.)  and  MIKAMI  (F.)  .1953 


APPLICATION  OF  GIBBERELLIN  TO  THE  CULTIVATION  OF  FIBRE  PLANTS 
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Nogyo  gijutsu  (Agricultural  Technology)  &  (No.  2),  pp.  38-39  (1953). 
(In  Japanese;  one  table,  one  figure;  in  Library  of  National  Insti- 
tute of  Agricultural  Sciences,  Nishigahara,  Tokyo,  copy  from 
Dr.  T.  Hayashi) 

In  general  the  effect  of  gibberellin  treatment  on  hemp  is  dependent 
largely  on  the  variety.    For  a  hemp  which  shows  pronounced  hyper - 
elongation,  a  range  of  0.005-0.0025$  of  crude  gibberellin  is  a  suit- 
able concentration.    The  simultaneous  spraying  of  gibberellin  and 
nitrogen  fertilizer  shows  a  greater  effect  on  hemp  than  spraying  with 
gibberellin  alone.    Seed -soaking  in  a  dilute  gibberellin  solution  does 
not  add  to  the  effectiveness,  because  of  the  long  growing  period  of 
hemp.    The  spraying  method  could  be  applicable  extensively  to  hemp  since 
gibberellin  gives  less  branching,  provided  that  susceptibility  to  insect 
attack  could  be  eliminated. 

[Abstract  by  H.  Sasame] 

316.    NISIKAD0  (Y . ) . . .  1931 

COMPARATIVE  INVESTIGATIONS  ON  THE  DISEASES  OF  GRAMINEAE  CAUSED  BY 
LISEA  FUJIKUR0I  SAW.  AND  GIBBERELIA  MONILIFORMIS  (SH. )  WINEL. 
(PRELIMINARY  NOTE) 

Berichte  des  Ohara  Instituts  fur  landwirtschaf tliche  Forschungen 
in  Kurashiki    Provinz  Okayama,  Japan  %  pp.  87-IO6  (1931 )• 
(in  German;  4  tables;  2  graphs;  12  pages  with  h  plates  and  legends 
follow  page  106;  in  USDA  Library,  Washington,  D.  C.) 

Inoculation  experiments  were  carried  out  at  the  Biologische  Reichanstalt, 
Dahlem,  on  rice  and  maize  seedlings  with  a  view  to  determining  the  rela- 
tionships between  Lisea  fu.iikuroi  and  Gibberella  moniliformis  [R.A.M., 

j  P*  5^>  X,  p.  626]  as  well  as  those  of  their  imperfect  stages  to  other 
representatives  of  the  Fusarium  moniliforme  group. 

Not  only       fu.iikuroi.  the  causal  organism  of  the  'bakanae'  disease  of 
rice,  but  also  F.  moniliforme  var.  ma.ius .  the  agent  of  pokkah-boeng  of 
sugar-cane  [see  above,  p.  327] ,  produce  hypertrophy  of  both  rice  and 
maize  seedlings.     Notwithstanding  slight  differences  of  pathogenicity  in 
the  various  isolations  of  these  two  fungi,  there  seems  to  be  no  justifi- 
cation for  their  separation  under  separate  names. 

The  author  considers  that  the  pathological  evidence  obtained  from  these 
experiments  agrees  with  Wollenweber 1 s  views  that  F.  moniliforme  var. 
majug  is  the  conidial  form  of  L.  fu.iikuroi.  and  that  the  latter  should 
be  transferred  to  the  genus  Gibberella  as  Q..  fu.iikuroi  (Saw.)  Wr.,  not 
to  be  confused  with  £.  moniliformis. 


[This  paper  is  also  published  in  Zeitschr .  fur  Paras itenkunde 
IV,  2,  pp.  285-3OO,  2  figs.,  2  graphs,  1932.] 
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[R.A.M.  11,  331-352  (1951);  complete.     This  paper  was  also 
published  in  Nogaku -kenkyu  19,  pp.  509-551  (1952).] 

517.    NISLKADO  (Y. )..... .  .1952 

ON  TWO  ECONOMICALLY  IMPORTANT  MOLDS  PARASITIZING  THE  GRAMINEAEs 
LISEA  FUJIKUROI  SAWADA  AND  GIBBERELLA  MONILIFORMIS  WINELAND 

Zeitschrlft  fur  Paras itenkunde  k,  pp.  285-5OO  (1952).  (in 
German;  2  figures;  k  tables;  2  graphs;  in  USDA  Library,  Washington, 
D.  Co) 

This  is  another  version  of  the  paper  published  in  Ber.  Ohara  Inst. 
landwirtscho  Forsch.  %  pp.  87-IO6  (1931 )  (see  Abstract  316)  and 
Nogaku  Kenkyu  1£,  pp.  509-331  (1932)  (see  Abstract  318). 

5l8„    NISIKADO  (Y. )....... 1932 

COMPARATIVE  INVESTIGATIONS  ON  THE  DISEASES  OF  GRAMINEAE  CAUSED  BY 
LISEA  FUJIKUROI  SAW.  AND  GIBBERELLA  MONILIFORMIS  (SH.)  WINEL. 
(PRELIMINARY  NOTE) 

Nogaku  Kenkyu  (Studies  in  Agricultural  Science)  1£,  pp.  309-551 
(l952)o  (in  Japanese;  k  tables;  2  graphs;  5  pages  of  plates 

following  p.  551;  in  USDA  Library, _Washington,  Do  C.    Other  names 
for  the  journal  (l)  Report  of  the  Ohara  Institute  for  Agricultural 
Research  (C.A.  50,  259j),   (2)  Report  of  the  Ohara  Institute  for 
Agricultural  Biology  (C.A.  56,  201  j),   (5)  Report  of  the  Ohara  Agri- 
cultural Institute  (Biol.  Abstr.  19^9.  16905)) 

This  is  the  Japanese  version  of  the  paper  published  in  German  in  Ber, 
Ohara  Inst,  landwirtsch.  Forsch.  %  pp.  87-IO6  (1931)  (see  Abstract  316) 
and  Z.  Parasitenk.  k,  pp.  285-5OO  (1952)  (see  Abstract  317) . 

519.     NISIKADO  (Y.)  and  MATSUMOTO  (H. )...... .1932 

STTTDIES  ON  THE  "BAKANAE"  DISEASE  OF  RICE  PLANT .     PART  2.  INFECTION 
OF  "BAKANAE"  FUNGI  OR  OTHER  RELATED  FUNGI  IN  SEVERAL  GRAMINAE 

N5gaku  Kenkyu  (Studies  in  Agricultural  Science)  19.,  pp.  355-358 
(l932)o  (In  Japanese,  12  tables;  6  pages  of  plates  follow- 

ing p.  358;  in  USDA  Library,  Washington,  D«  C.     Other  names  for 
the  journal  (l)  Report  of  the  Ohara  Institute  for  Agricultural 
Science  (C.A.  50,  239j),   (2)  Report  of  the  Ohara  Institute  for 
Agricultural  Biology  (C.A.  50,  201 j),   (3)  Report  of  the  Ohara 
Agricultural  Institute  (Biol.  Abstr.  1949.  169Q3) 


The  authors  carried  out  experiments  to  infect,  if  possible,  rice,  corn, 
sorgo,  sugarcane,  millet,  barley  and  wheat  with  the  following  fungi  J 
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Fusarium  moniliforme  Sh.  var.  ma  jus  Wr.  et  Rg.    Sugarcane    Java  and 

Mexico 

Fusarium  moniliforme  Sh.  Corn    Illinois  and 

Minnesota 

Lisea  fu.iikuroi  Rice    Formosa  and  Kyoto 

The  bakanae  fungus  (Lisea  fu.iikuroi)  was  able  to  induce  overgrowth  of 
rice,  corn,  barley,  sugarcane,  Sorghum  bicolor,  and  Panicum  miliaceum 
seedlings  in  both  sand  and  soil  culture.    Other  fungi  (Fusarium  monili- 
forme strains)  can  sometimes  induce  slight  acceleration  of  plant  growth. 

[Translation  and  abstract  by  Prof.  T.  Yamaki  and 
Dr.  B„  Bo  Stowe] 

320„     NISIKADO  (Y. )....... 1932 

NAMING  OF  THE  ORGANISM  CAUSING  THE  BAKANAE  DISEASE  AND  PLANTS 
AFFECTED  BY  THE  DISEASE 

Japanese  Journal  of  Plant  Protection  (Byo-chu-gai  Zasshi)  19_, 
pp.  491-497  (1932).  (In  Japanese;  one  table;  in  USDA 

Library,  Washington,  D.  C.) 

The  fungus  Lisea  fujikuroi  Sawada  causes  overgrowth  of  the  seedlings  of 
corn,  rye,  millet,  and  sugarcane,  as  well  as  rice.  However,  with  wheat 
and  Setaria  italica  var.  germanicum  (-  Panicum  germanicum  =  P.  italicum 
var.  germanicum)  there  was  no  elongation.  In  the  first  group,  inocula- 
tion was  made  into  the  seeds  or  the  seedlings .  In  the  second  group, 
inoculation  was  in  the  soil  and  only  one  experiment  was  done,  so  it  can- 
not be  said  for  certain  that  hyper -elongation  is  not  produced. 

The  above-mentioned  work  was  done  on  bakanae  disease-producing  fungi 
found  in  Formosa.    Also  tested  were  fungi  found  in  Kyoto.    Their  patho- 
genicity was  very  weak  so  that  there  is  no  difference  between  this  fun- 
gus and  the  Pokkah  boeng -producing  fungus,  Fusarium  moniliforme  Sh.  var 
ma.ius  Wr.  et  Rg.    Apparently,  then,  the  pathogenicity  depends  on  the 
strain.    Since  Ito  reported  that  the  bakanae  disease-producing  fungus 
does  not  show  pathogenicity  against  other  plants  of  the  family  to  which 
rice  belongs,  the  author  believes  that  this  must  be  due  to  strain 
differences . 

There  is  a  great  deal  of  difference  in  hyper -elongation  between  the  rice 
seedling  planted  in  soil  and  that  planted  in  sand.     Certain  organisms 
give  definite  symptoms  of  pathogenicity  in  plants  grown  in  sand,  but  none, 
or  very  little,  in  plants  grown  in  soil.    The  author  believes  that  this 
is  due  to  the  adsorption,  by  some  substance  in  the  soil,  of  the  secretion 
which  produces  the  bakanae  phenomenon.    Takahashi  reports  that  the  secre- 
tion is  rapidly  adsorbed  by  activated  carbon. 
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The  author  thinks  from  the  above  that  it  is  obvious  that  hyper -elongation 
is  found  in  many  other  plants  of  the  family  to  which  rice  belongs. 

[Translation  of  complete  summary  by  H.  Sasame; 
checked  by  Prof.  T.  Yamaki] 

321.  NISIKADO  (Y.)  and  MATSUMOTO  (H.)  ..1933 

STUDIES  ON  THE  PHYSIOLOGICAL  SPECIALIZATION  OF  GIBBERELLA  FUJIKUROI, 
THE  CAUSAL  FUNGUS  OF  THE  RICE  'BAKANAE '  DISEASE 

Tottori  Nogaku-Kwaiho  (Transactions  of  the  Tottori  Society  of  Agri- 
cultural Sciences)  k,  pp.  200-211  (1933).  (In  Japanese,  with 
English  summary;  3  tables;  in  USDA  Library,  Washington,  D.  C.) 

1 )  The  present  paper  deals  with  the  specialization  in  the  pathogenicity 
among  various  strains  of  Gibberella  Fu.iikuroi .  the  causal  fungus  of  the 
r ice -"bakanae" -disease. 

2)  Inoculation  experiments  of  sixty  six  strains  of  Gibberella  Fujikuroi . 
collected  from  various  regions  of  this  country,  and  of  five  strains  of 
Fusarium  monili forme  Sh.  and  its  variety,  F.  moniliforme  v.  ma,ius  Wr.  et 
Rgo,  were  undertaken. 

3)  tn  this  experiment  maize  seedlings  were  inoculated  in  place  of  rice, 
as  the  "bakanae "-symptom  appeared  more  clearly  on  the  former  than  the 
latter.    The  pathogenecity  of  various  strains  was  compared  by  the  degree 
of  the  overgrowth  of  inoculated  maize  seedlings. 

h)  According  to  the  result  of  the  experiment,  various  strains  of  the 
"bakanae "-fungus  show  a  great  differentiation  in  their  pathogenecity. 

[Complete  summary  from  the  paper.    Abstracts  appear  in 
R. A.M.  12,  719  (1933),  Biol.  Abstr.  19^.  1951k  and 
Exp.  Sta.  Rec.  10,  3U7  (193^).] 

322.  NISIKADO  (Y.)  and  MATSUMOTO  (H.)  1933 

FURTHER  COMPARATIVE  STUDIES  ON  THE  DISEASE  OF  GRAMINEAE  CAUSED  BY 
LISEA  FUJIKUROI  SAWADA  AND  GIBBERELLA  MONILIFORMIS  (SH. )  WINELAND 

Berichte  des  fthara  Instituts  f\!ir  landwirtschaftliche  Forschungen 
in  Kurashiki,  Provinz  Okayama,  Japan  %  pp.  481-500  (1933)° 
(in  German,  with  a  German  summary  on  p.  i+99  and  a  bibliography  in 
Japanese  and  English  on  p.  5QO.    Twelve  tables.    Nine  pages  (fol- 
lowing p.  500)  containing  legends  and  three  plates  showing  that 
G.  fu.iikuroi .  used  to  inoculate  the  seeds,  can  induce  abnormal 
elongation  of  seedlings  of  Panicum  miliaceum.  sorghum  and  sugar- 
cane; in  USDA  Library,  Washington,  D.  C.) 
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A  fully  tabulated  account  is  given  of  the  writers '  further  comparative 
studies  on  the  diseases  of  Gramineae  caused  by  Lisea  fGibberellal 
fu.iikuroi  and  G.  moniliformis  in  Japan. 

Inoculation  experiments  under  controlled  conditions  showed  that  £. 
fup'ikuroi  can  induce  an  abnormal  elongation  of  the  seedlings  of  Panicum 
miliaceum.  sorghum,  barley,  and  sugar-cane,  in  addition  to  rice  and  maize, 
while  the  germination  of  Setaria  italica  seed  was  prevented  by  the  fungus. 
The  Formosan  strain  of  G.  fujikuroi  showed  a  particularly  high  degree  of 
pathogenicity  which  was  only  equalled  in  one  test  on  maize  by  that  from 
Kyoto.     In  a  previous  experiment  by  the  first-named  writer  in  Berlin,  the 
Mexican  strain  of  Fusarium  momliforme  var.  ma,ius  [ibid.,  XI,  p.  332] 
proved  about  equal  in  pathogenicity  to  rice  and  maize  with  the  Kyoto  strain 
of  £.  fu.iikuroi .  a  fact  leading  to  the  erroneous  conclusion  that  F.  monili- 
forme  var.  ma.ius  was  more  nearly  related  to  G.  fu.iikuroi  than  to  the  type 
species,  £.  moniliformis .    In  the  present  tests  the  Mexican  strain  of  F. 
moniliforme  var.  ma jus  displayed  no  very  strikingly  parasitic  behavior, 
except  in  one  case  with  barley  from  which  no  reliable  inference  can  be 
drawn. 

[An  abstract  of  an  account  of  these  investigations  from  a 
different  source  is  given  in  Japanese  Journ .  of  Botany. 
VI,  3,  PP.  (79)-(80),  1933.]  ' 

[R.A.M.  12,  589-590  (1933);  complete] 

NISIKADO  (Y. ),  MATSUMOTO  (H.),  and  YAMAUTI  (K. )  1933 

REPORTS  ON  THE  PHYSIOLOGICAL  SPECIALIZATION  OF  FUSARIUM.     I.  ON 
THE  DIFFERENTIATION  OF  THE  PATHOGENECITY  AMONG  THE  STRAINS  OF 
RICE- "B AKANAE 1 '  -FUNGUS 

Berichte  des  Ohara  Instituts  fflr  landwirtschaftliche  Forschungen 
in  Kurashiki,  Provinz  Okayama,  Japan       pp.  113-130  (1933). 
(In  English;  5  tables;  one  graph;  in  USDA  Library,  Washington, 
D.  C.) 

1)  The  present  paper  is  the  first  series  of  the  reports  on  the  physio- 
logical specialization  of  species  of  Fusarium,  and  deals  with  the  dif- 
ferentiation in  the  pathogenecity  of  strains  of  the  rice-"Bakanae "-fungus, 
Lisea  Fu.i ikuroi  Saw. 

2)  In  this  experiment,  sixty-six  strains  of  the  rice-'"Bakanae "-fungus , 
collected  from  various  localities  in  Japan,  were  used  for  inoculation  to 
corn  seeds  0    For  the  sake  of  comparison,  five  other  strains  of  the  form 
species  Fusarium  moniliforme  Sh.  and  F.  moniliforme  Sh.  v.  ma.ius  Wr.  et 
Rg.  were  also  tested. 

3)  As  already  reported  by  the  senior  writer,  the  rice-"Bakanae"-fungus 
is  able  to  show  a  more  distinct  symptom  of  the  disease,  or  an  abnormal 
overgrowth,  on  the  corn  seedlings  rather  than  on  the  rice  seedlings. 
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Therefore  the  corn  seedlings,  inoculated  with  the  pure  cultures  of  the 
above  said  strains,  were  sown  in  sand  in  the  pots,  which  had  been  steri- 
lized in  an  autoclave.    The  corn  seedlings  from  the  inoculated  seeds 
were  compared  as  to  their  abnormal  overgrowth. 

h)  The  result  of  the  experiment  shows  great  differentiation  in  the  patho- 
genecity  to  the  corn  seedlings,  among  the  strains  of  the  rice-"Bakanae"- 
fungus.    The  differentiation  seems  to  have  little  relation  to  the  source 
of  cultures,  especially  to  the  locality,  whence  the  strains  were  obtained. 

[Complete  summary  from  the  paper.    See  also 
R.A.M.  12.,  396  (193*0  and  Biol.  Abstr.  1935.  I7825.] 

324.     NISIKADO  (Y.),  MATSUMOTO  (H.),  and  YAMA.UTI  (K.)  ..1933 

REPORTS  ON  THE  PHYSIOLOGICAL  SPECIALIZATION  OF  FUSARIUM.  II. 
TEMPERATURE  RELATIONS  TO  THE  GROWTH  OF  THE  RICE-MBAKANAE"- 
FUNGUS 

Berichte  des  Ohara  Ins ti tuts  fur  landwirtschaf tliche  Forschungen 
in  Kurashiki,  Provinz  Okayama,  Japan  6,  pp.  131-147  (1933) • 
(in  English;  13  tables,  in  USDA  Library,  Washington,  D.  C.) 

1.  )  The  present  paper  deals  with  the  temperature  relations  to  the  growth 
of  various  strains  of  the  rice-"Bakanae"  fungus,  Lisea  Fujikuroi  Sawada. 

2.  )  Among  about  70  strains  of  Lisea  Fu.iikuroi  Sawada,  used  for  the  in- 
oculations and  the  culture  studies,  ten  representatives  of  various 
characteristics,  such  as  the  pathogenecity  to  the  corn  seedlings,  the 
formation  of  the  aerial  mycelium  and  the  conidium,  as  well  as  the  color- 
ation of  the  colonies,  were  selected  and  used  for  the  present  experiment. 

3.  )  According  to  the  comparison  of  diameter  of  the  colonies  grown  on 
three  per  cent,  malt-extract  agar  plates,  the  optimum  temperature  for 
the  mycelial  growth  of  almost  all  the  strains  studied,  was  about  27*C, 
the  maximum  being  35-36 °C.  and  the  minimum,  rJ-Q°C. 

4.  )  The  strain  No.  410  and  other  four  strains  of  Fusarium  monilif orme 
Sh.  and  F.  monili forme  v.  ma^'us  Wr.  et  Rg.  were  also  studied  for  the 
sake  of  comparison.     In  temperature  relations  to  the  growth,  these  five 
strains  were  quite  different  from  those  of  the  "B akanaej' -fungus .  Not 
only  their  optimum  temperature  was  29°C  instead  of  27°C.,  but  also 
their  growth  rate  was  much  greater  than  that  of  the  "Bakanae "-fungus . 

5.  )  Good  many  strains  of  the  rice-"Bakanae "-fungus  produced  red  pigment 
on  boiled  rice  medium,  while  the  strain  No.  488  produced  yellow  pig- 
ments.    The  growth  optimum  of  latter  said  strain  was  24-27°C. 

6.  )  The  strain  No.  648  grew  at  a  high  temperature  and  showed  a  pretty 
good  growth  even  at  35 °C. 
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7„ )  The  formation  of  aerial  mycelium  of  some  strains  was  much  influenced 
by  the  culture  temperature,  while  in  some  other  strains  no  influence  was 
observed. 

8.)  In  a  majority  of  strains  studied,  the  margins  of  colonies  were  thick, 
compact  and  distinct,  when  they  grew  at  high  temperatures,  while  they 
were  thin,  loose  and  indistinct  at  low  temperature.    At  about  27°G.,  they 
were  moderate  in  the  compactness.     In  some  strains  the  characters  of  the 
margins  varied  according  to  the  culture  temperature. 

[Complete  summary  from  the  paper.    Abstracts  appear  in 
R.A.M.  11,  396  (193^)  and  Biol.  Abstr.  1935.  I7825.] 

325.  NISIKADO  (Y . ) ,  MATSUMOTO  (H. ) ,  and  YAMAUTI  (K. )....... 1933 

REPORTS  ON  THE  PHYSIOLOGICAL  SPECIALIZATION  OF  FUSARIUM.     I.  ON 
THE  DIFFERENTIATION  OF  THE  PATHOGENICITY  AMONG  THE  STRAINS  OF 
RICE- "BAKANAE " -FUNGUS 

Nogaku  Kenkyu  (Studies  in  Agricultural  Science)  20,  pp.  320-3^5 
(1933 )•>  (in  Japanese;  numerous  tables;  one  graph;  in 

library  of  University  of  California,  Berkeley, _California. 
Other  names  for  the  journal  (l)  Report  of  the  Ohara  Institute 
for  Agricultural  Research  (C.A.  50,  239j),   (2)  Report  of  the 
Ohara  Institute  for  Agricultural  Biology  (C.A.  50,  201j), 
(3)  Report  of  the  Ohara  Agricultural  Institute  (Biol.  Abstr. 
16903)) 

his  is  the  Japanese  version  of  the  English  article  appearing  in  Ber . 
ira  Inst,  landwirtsch.  Forsch.  6,  pp.  113-130  (1933)  (see  Abstract 

323).  ' 

326.  NISIKADO  (Y.),  MATSUMOTO  (H.),  and  YAMAUTI  (K.).  1933 

CONTRIBUTION  TO  THE  KNOWLEDGE  OF  THE  PHYSIOLOGICAL  DIFFERENTIA- 
TION OF  FUSARIUM  SPECIES .     II.    THE  DEVELOPMENT  OF  VARIOUS 
STRAINS  OF  THE  'BAKANAE'  FUNGUS  AND  TEMPERATURE 

Nogaku  Kenkyu  (Studies  in  Agricultural  Science)  20,  pp.  3^6-375 
(1933)°  (in  Japanese;  in  the  library  of  University  of 

California,  Berkeley,  California.    Other  names  for  the  journal 
(l)  Report  of  the  Ohara  Institute  for  Agricultural  Research 
(C.A.  50,  239j),  (2)  Report  of  the  Ohara  Institute  for  Agricul- 
tural Biology  (C.A.  50,  201j),  (3)  Report  of  the  Ohara  Agricul- 
tural Institute.    The  English  version  of  this  paper  is  published 
in  Ber..  Ohara ■  Inst,  landwirtsch.  Forsch.  6,  pp.  131-1^7  (1933) 
(see  Abstract  32k)) 

The  optimum  temperature  for  mycelial  growth  in  various  strains  of  the 
'bakanae'  fungus  [of  rice,  Gibber ella  fu.iikuroi;    R.A.M. ,  xiii,  p.  263] 
was  found  to  be  27°  C,  while  that  for  Fusarium  moniliforme  [G. 
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moniliformis!  and  its  var,  ma jus  [ibid.,  XII,  p.  719  and  above,  p.  300 1 
is  somewhat  higher  (29° ).    One  strain  of  G.  fujikuroi  even  proved  to  be 
capable  of  profuse  development  at  35° >  but  for  the  majority  the  maximum 
lies  between  31°  and  36 0  and  the  minimum  at  7°  to  8°.    The  outline  of 
the  colonies  is  circular,  generally  very  sharply  defined  at  higher  tem- 
peratures and  blurred  at  low  ones.    Many  strains  of  the  'bakanae'  fungus 
produce  a  red  or  purple  coloration  of  cooked  rice,  while  one  (possibly 
belonging  to  a  different  species)  turns  it  yellow. 

[R.A.M.  12,  323  (193*0;  complete] 

327.  NISIKADO  (Y .)......  0 193*+ 

FIRST  REPORT  ON  THE  DIFFERENTIATION  OF  THE  PATHOGENICITY  AMONG  THE 
STRAINS  OF  RICE  "BAKANAE"  FUNGUS 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  l),  pp.  68- 
69  (193*0 »  (In  Japanese;  summary  of  a  paper  presented  at  a 

meeting  of  the  Phytopathological  Society  of  Japan;  in  USDA  Library, 
Washington,  D.  C„) 

The  talk  was  based  on  the  paper  by  Nisikado,  Matsumoto  and  Yamauti 
entitled  "Reports  on  the  Physiological  Specialization  of  Fusarium.  I. 
On.  the  Differentiation  among  the  Strains  of  Rice  'Bakanae    Fungus"  pub- 
lished in  Ber.  Ohara  Inst,  landwirtsch.  Forsch .  Kurashiki,  Japan  6 
pp.  113-130  (1933)  (see  Abstract  323). 

328.  NISIKADO  (Y. ) ....... 193*+ 

ON  THE  NAMING  OF  THE  PRINCIPAL  RICE  DISEASES  IN  JAPANESE  AND 

CHINESE 

Annals  of  the  Phytopathological  Society  of  Japan  k  (No.  1  and  2), 
pp.  31-32  (1934).  (In  Japanese;  in  USDA  Library,  Washington, 

D.  C.) 

The  naming  of  rice  diseases  in  Chinese  plant  pathology  books  is  based 
on  Japanese  naming.    Recently  C.  T.  Wei  applied  Chinese  names  in  his 
article  "Rice  Diseases"  (193*1-).    Wei's  naming  of  the  diseases  is  still 
based  somewhat  on  the  Japanese,  and  in  the  present  paper  is  given  a 
comparison  of  the  two  systems.    Nisikado  follows  the  naming  used  by 
Hara  in  his  "Experimental  Plant  Pathology"  (1930).    Among  the  diseases 
given  is  the  "bakanae"  disease. 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola] 

329.  NISIKADO  (Y.),  MATSUMOTO  (H.),  and  YAMAUTI  (K. ).......  193*+ 


COMPARATIVE  STUDIES  ON  TWO  RICE  FUNGI:  THE  FOOT-ROT -FUNGUS  IN 
INDIA  AND  THE  "BAKANAE "-FUNGUS  IN  JAPAN 
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Berichte  des  Ohara  Instituts  fur  landwirtschaftliche  Forschungen  in 
Kurashiki,  Provinz  Okayama,  Japan       pp.  kk9-k66  (193*0 •  (in 
English;  12  tables;  this  is  an  English  version  of  the  paper  pub- 
lished in  Ndgaku  Kenkyu  21,  pp.  393-^21  (193*0  (see  Abstract  330); 
in  USDA  Library,  Washington,  D.  C.) 

As  stated  above,  the  Indian  foot -rot -fungus  and  the  Japanese  "bakanae"- 
fungus  of  the  rice  seedlings  have  showed  no  valid  morphological  differ- 
ences between  themselves  so  far.    Therefore  they  must  be  assumed  to  be 
one  and  the  same  species,  and  the  foot -rot -fungus  of  rice  seedling  in 
India  is  identified  as  Gibberella  Fu,i ikuroi  Wollenweber  (=  Gibberella 
Fu,i ikuroi  S.  Ito),  (=  Lisea  Fu.i ikuroi  Sawada). 

The  Japanese  and  the  Indian  fungi  were  similar  not  only  in  the  morphology 
but  also  in  the  pathogenecity  or  in  the  ability  to  cause  abnormal  over- 
growth of  rice  or  corn  seedlings. 

In  the  characteristics  on  culture  media,  however,  they  showed  some 
divergences  between  themselves,  the  colonies  of  the  both  fungi  being 
not  completely  similar. 

In  short,  both  the  Japanese  and  the  Indian  fungi  may  be  safely  concluded 
that  to  be  they  are  one  and  the  same  species  from  the  morphological  and 
phytopathological  points  of  view,  although  they  show  some  divergences  in 
some  characteristics  on  culture  media. 

After  the  manuscript  of  this  article  had  been  put  to  press,  the  senior 
writer  received  a  letter  from  Mr.  Avl.  S.  Sundararaman,  Government 
Mycologist  of  India.    According  to  it,  he  sent  similar  material  of  the 
foot -rot  disease  of  rice  and  cultures  of  the  causal  fungus  to 
Professor  Ashby  of  the  Imperial  Institute  of  Mycology,  England,  and 
Dr.  H.  W.  Wollenweber  in  Berlin -Dahlem,  Germany.    Both  of  them  identi- 
fied the  Indian  fungus  as  Fusarium  monili forme  Sh.  var  ma.ius  Wr.  et  Rg„ 

As  to  the  identity  of  the  Japanese  rice-"bakanae" -fungus  and  Fusarium 
moniliforme  Sh„  var.  ma.ius  Wr.  et  Rg.,  the  senior  writer  carried  out  an 
experiment,  physiologically  and  pathologically,  in  Berlin-Dahlem  under 
the  direction  of  Dr.  Wollenweber.    His  result  (Nisikado,  1931,  1932) 
at  that  time  sustained  the  conclusion  of  the  morphological  and  taxonomi- 
cal  studies  of  Dr.  Wollenweber  (1931,  1932),  that  Fusarium  moniliforme 
Sh.  var.  majus  Wr=  et  Rg.  was  the  conidium  stage  of  Lisea  Futi ikuroi  Saw„ 
and  belonged  to  the  genus  Gibberella  as  Gibberella  Futi ikuroi  (Saw.)  Wr. 
and  differed  from  Gib,  moniliformis  (Sh.)  Winel. 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  R.A.M.  U,  25)+  (1935).] 
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330.  NISIKADO  (Y.  ),  MATSUMOTO  (H. ),  and  YAMAUTI  (Ko  )  193^ 

COMPARATIVE  STUDIES  ON  TWO  RICE  FUNGI;  THE  FOOT -ROT -FUNGUS  IN  INDIA 
AND  THE  "BAKANAE "-FUNGUS  IN  JAPAN 

Nogaku  Kenkyu  (Studies  in  Agricultural  Science)  23.,  pp.  393-J+21 
(l93^)o  (in  Japanese;  11  tables;  in  library  of  University 

of  California,  Berkeley,  California.    Other  names  for  the  journal 
(l)  Report  of  the  Ohara  Institute  for  Agricultural  Research 
(Co A.  50,  239j),   (2)  Report  of  the  Ohara  Institute  for  Agricul- 
tural Biology  (C.A.  50,  201j),   (3)  Report  of  the  Ohara  Agricul- 
tural Institute  (Biol.  Abstr.  19k? .  16903)) 

This  is  the  Japanese  version  of  the  article  published  in  English  in  Ber . 
Ohara  Inst,  landwirtsch.  Forsch.  6,  pp,  kk9-hG6  (193*0  (see  Abstract  329). 

331.  NISIKADO  (Y„ ),  MATSUMOTO  (H. ),  and  YAMAUTI  (K. ) . . . . . .  .193^ 

COMPARATIVE  STUDIES  ON  TWO  RICE  FUNGI S    THE  FOOT -ROT -FUNGUS  IN 
INDIA  AND  THE  "BAKANAE "-FUNGUS  IN  JAPAN 

Japanese  Journal  of  Plant  Protection  (Byo-chu-gai  Zasshi)  21, 
PP°  733-7^1  (193^) •  (In  Japanese;  5  tables;  in  USDA 

Library,  Washington,  D.  C.) 

This  is  a  somewhat  condensed  version  of  the  paper  published  in  Ber . 
Ohara  Inst,  landwirtsch.  Forsch.  6,  pp.  kk9-h66  (193*0  (Abstract  329). 

332.  NISIKADO  (Y.),  HIRATA  (K.),  and  HIGUTI  (T. )....... 1938 

STUDIES  ON  THE  TEMPERATURE  RELATIONS  TO  THE  LONGEVITY  OF  PURE 
CULTURE  OF  VARIOUS  FUNGI,  PATHOGENIC  TO  PLANTS 

Berichte  des  Ohara  Institut  fur  landwirtschaf tliche  Forschungen 
in  Kurashiki,  Provinz  Okayama,  Japan  8,  pp.  107-124  (1938) • 
(in  English;  k  figures;  12  tables;  in  USDA  Library,  Washington, 
D.  C„) 

1)  The  present  paper  deals  with  the  temperature  relations  to  the  longev- 
ity of  pure  culture  of  29  strains  of  19  species  1    one  species  of 
Phycomycetes,  two  Basidiomycetes,  eight  Ascomycetes  and  eight  Fungi 
imperfecti. 

2)  In  the  temperature  relations  to  the  longevity,  all  the  strains  studied 
showed  no  great  variations  according  to  the  culture  media  used.  But,  the 
agar  media  became  dried  and  too  hard  to  be  transferred  with  the  elapse 

of  months.     Therefore  the  fungi  were  then  grown  on  steamed  cut  pieces  of 
rice  straw  in  test  tubes. 

3)  The  test  tube  cultures  of  these  fungi  were  kept  at  0°,  5%  10°,  15% 
20°,  25°,  30°  and  35°C,,  respectively,  and  the  viability  of  the  cultures 
was  tested  at  a-month-intervals . 
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4)  The  longevity  over  34  months,  the  maximum  duration  of  the  experiments, 
was  shown  by  Hypochnus  centrif  ugus .  H.  Sasakii .  Gibberella  Fujikuroi . 
Ophiobolus  Miyabeanus .  Pyrenophora  gr amine a .  Fusarium  niveum.  Helmintho- 
sporium  nodulosum  and  Macrosporium  Porri  at  0°-20°C.;  Gibberella  Saubinetii 
and  Sclerotinia  Trifoliorum  at  0°-l5°C;  Ceratostomella  Piceae ,  C.  Pini. 
Cephalosporium  gr amine urn  and  Cercospora  Kaki  at  0°-10°C.  and 
Ceratostomellaips  at  0°-5°C. 

5)  At  the  temperature,  30°C,  Gibberella  Fujikuroi .  Ophiobolus  Miyabeanus 
and  Helminthosporium  nodulosum  were  viable  for  28-29  months;  and  Hypochnus 
Sasakii.  Macrosporium  Porri  and  Septoria  Lactucae  for  11-16  months,  while 
the  other  species  survived  only  for  3-5  months. 

6)  At  35eCo,  "the  longevity  was  1-5  months  for  all  the  species  tested,  with 
one  exception  of  Helminthosporium  nodulosum.  which  survived  for  16  months „ 

7)  The  longevity  of  Piricularia  Oryzae  at  high  temperature  was  resembling 
to  the  majority  of  the  fungi  tested,  but  different  entirely  at  low  tempera- 
ture and  was  only  1-2  months  at  0°C.  and  3-4  months  at  5°C.  Meanwhile 
Piricularia  Zingiberi  was  viable  for  pretty  long  time  even  at  0°-5°C. 

8)  The  longevity  of  Phytophthora  Melongenae  was  somewhat  resembling  to 
Piricularia  Orvzae.  and  2  months  at  0°-5°C,  12  months  at  10°-15°C,  9-7 
months  at  20a-25°Co,  3  months  at  30°C.  and  within  a  month  at  35°C. 

[Complete  summary  from  the  paper.    An  abstract  appears  in 
R.A.M.  XL,  698-699  (1938).] 

333c    NISIKADO  (Y.)  and  KIMURA  (K, )  .1939 

THE  PATHOLOGICAL  ANATOMY  OF  RICE  PLANTS  AFFECTED  BY  GIBBERELLA 
FUJIKUROI  (SAW.)  WOLLENWEBERo  I. 

Nogaku  Kenkyu  (Studies  in  Agricultural  Science)  21,  pp.  341-347 
(l939)o  (In  Japanese,  2  graphs;  4  pages  of  plates  following 

p.  3^7 •     In  USDA  Library,  Washington,  D.  C.     Other  names  for  the 
journal  (l)  Report  of  the  Ohara  Institute  for  Agricultural  Research 
(C.A.  50,  239j),   (2)  Report  of  the  Ohara  Institute  for  Agricultural 
Biology  (C.A.  50,  201 j),   (3)  Report  of  the  Ohara  Agricultural  Insti- 
tute (Biol.  Abstr.  1949.  16903)„    For  an  English  version  of  the 
article  see  the  authors'  paper  in  Ber.  Ohara  Inst,  landwirtsch. 
Forsch.  8,  pp.  421-426  (l94l)  (Abstract  335).) 

Mycelium  and  microconidia  are  present  in  the  vascular  bundles,  even  in 
parts  that  show  no  symptoms  of  the  disease.     This  fact  is  important  in 
connection  with  the  disposal  of  diseased  straw  and  the  surface  sterili- 
zation of  seed. 


[Biol.  Abstr.  1949.  16903;  complete] 
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334.    NISIKADO  (Y.)  and  KIMURA  (K. )  1939 

A  CONTRIBUTION  TO  PATHOLOGICAL  ANATOMY  OF  RICE  PLANTS  AFFECTED  BY 
GIBBERELLA  FUJIKUROI  (SAW.)  WOLLENWEBER.  I. 

Annals  of  the  Phytopathological  Society  of  Japan  9_  (No.  2), 
pp.  135-137  (1939).  (In  Japanese.    Summary  of  a  paper 

presented  at  a  meeting  of  the  Phytopathological  Society  of 
Japan;  in  USDA  Library,  Washington,  D.  Co) 

This  talk  was  based  on  material  to  be  found  in  the  authors'  paper  in 
N5gaku  Kenkyu  21,  pp»  341-347  (1939)  (Abstract  333).    For  an  English 
version  see  their  paper  in  Ber,  Ohara  Inst .  landvirtsch.  Forsch.  8, 
pp.  421-426  (1941)  (Abstract  335) . 

335-    NISIKADO  (Y.)  and  KIMURA  (K0)..  1941 

A  CONTRIBUTION  TO  PATHOLOGICAL  ANATOMY  OF  RICE  PLANTS  AFFECTED  BY 
GIBBERELLA  FUJIKUROI  (SAW.)  WOLLENWEBER.  I. 

Berichte  des  Ohara  Instituts  fur  landwirtschaf tliche  Forschungen 
in  Kurashiki,  Provinz  Okayama,  Japan  8  (No.  4),  pp.  421-426  (1941 ). 
(in  English;  2  plates;  2  graphs.    This  is  an  English  version  of 
the  authors'  paper  in  Nogaku  Kenkyu  21,  pp.  341-347  (1939)  (see 
Abstract  333);  in  USDA  Library,  Washington,  D.  C.) 

The  microscopic  examination  of  the  culms  of  rice  plants  suffering  from 
the  'bakanae  '   (elongation)  disease  caused  by  Gibberella  fu.iikuroi  in 
Japan  [R0A„Mo,  XX,  p.  491]  disclosed  the  presence* of  the  mycelium  and 
microconidia  in  the  vascular  bundles,  the  large  pitted  vessels  and 
lacunae  of  the  xylem  being  extensively  occupied,  while  the  phloem  and 
soft  parenchyma  cells  were  invaded  only  in  a  few  severely  damaged  culms. 
Apparently  healthy  parts  of  affected  plants  may  contain  mycelium  and 
microconidia o    Macroconidia  were  usually  observed  only  in  cases  of  ad- 
vanced infection  on  the  inner  side  of  the  leaf  sheaths  near  the  node. 
Details  are  given  of  the  distribution  of  the  mycelium  in  relation  to  the 
position  of  the  nodes  as  revealed  both  by  microscopic  and  cultural 
methods,  the  results  of  which  were  generally  in  agreement  except  that 
the  latter  indicated  discontinuity  in  the  development  of  the  fungus  along 
two  of  the  four  test  plants,  mycelium  being  present  in  one  up  to  a  point 
above  the  third  node,  at  which  it  disappeared,  to  resume  growth  above 
the  fifth,  while  in  another  the  mycelium  was  absent  from  a  point  just 
above  the  second  to  the  sixth  node,  inclusive,  reappearing  above  the 
seventh  and  eighth.    Such  interruptions  probably  reflect  the  ordinary 
course  of  infection  in  nature. 


[R.A.M.  20,  594  (1941);  complete] 
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336.     NISIKADO  (Y.)  and  MIYAWAKJ  (Y.)  1944 

FUSARIUM  DISEASE  IN  COTTON  BOLLS 

Nogaku  Kenkyu  (Studies  in  Agricultural  Science)         pp.  417-450 
(1944).  (In  Japanese;  15  tables;  4  pages  of  figures  follow- 

ing p.  In  USDA  Library,  Washington,  D.  C.    Other  names  for 

the  journal  (l)  Report  of  the  Ohara  Institute  for  Agricultural 
Research  (C.A.  50,  239j),   (2)  Report  of  the  Ohara  Institute  for 
Agricultural  Biology  (C.A.  50,  201j),  (3)  Report  of  the  6hara  Agri- 
cultural Institute  (Biol.  Abstr.  isj±£,  16909;) 

The  causal  fungi  were  divided  into  4  types  according  to  morphology,  physi- 
ology, and  pathology,  e.g.,  the  1st  and  2nd  types  (Fusarium  moniliforme) . 
the  3d  type  (F.  vasinfectum) .  the  4  th  type  (F.  scirpi) .    F.  moniliforme 
caused  rice  and  corn  seedlings  to  elongate  abnormally  as  in  the  Bakanae 
disease  (Gibberella  fu.iikuroi) .  and  was  assumed  to  be  this  fungus. 

[Biol.  Abstr.  1949.  16909,°  complete] 

337 •    NISIKADO  (Y.)  and  NAKAYAMA  (T.)  1948 

THE  INFLUENCE  OF  SOIL  TEMPERATURE  ON  THE  EXPRESSION  OF  ABNORMAL 
OVERGROWTH  OF  PLANTS  CAUSED  BY  GIBBERELLA  FUJIKUROI 

Annals  of  the  Phytopathological  Society  of  Japan  12.  (No.  1  and  2), 
pp.  31-34  (1948).  (in  Japanese,  with  English  summary;  6 

figures;  in  library  of  University  of  California,  Berkeley, 
California) 

A  study  was  made  on  the  influence  of  soil  temperature  upon  the  expres- 
sion of  abnormal  overgrowth  of  Bakanae  disease  of  the  rice  plant  caused 
by  Gibberella  Fu.iikuroi  (Saw.)  Wr. 

Besides  the  rice  plant,  corn  and  wheat  plants  were  also  used  in  the 
present  study  for  comparative  purpose.     Inoculated  seedlings  of  these 
plants  were  prepared  by  germinating  seeds  over  the  agar  culture  of  the 
fungus,  and  were  carefully  transplanted  to  pots  maintained  at  the  con- 
stant temperatures  of  22,  25,  28,  31,  34,  37,  and  40°C.    A  diagram 
showing  the  construction  of  one  of  the  pots  is  given  in  figure  1. 

Preliminary  experiments  without  regard  to  the  soil  temperature  showed 
that  there  exist  various  degrees  of  abnormal  overgrowth  as  expressed 
by  the  different  strains  of  Ctibbereiia  Fu.iikuroi  (figs.  2  and  3)« 

The  results  of  the  soil  temperature  experiments  upng  the  three  jifferent 
strains  of  the  fungus  showed,  that  in  rice,  corn,  and  wheat  the  greatest 
abnormal  overgrowth  occurred  at  thepoil  temperatures  of  respectively 
31,  31,  and  28 °C  (figs.  4  to  6). 
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These  temperatures  were  also  the  optimum  soil  temperatures  for  the 
respective  uninoculated  plants.    The  occurrence  of  the  greatest  abnormal 
overgrowth  at  the  soil  temperatures  which  were  optimums  for  the  respec- 
tive plant  suggests  that  the  effect  of  the  soil  temperature  as  promoting 
the  normal  growth  of  the  plants ,  by  far,  overshadowp  the  other  possible 
factors  such  as  the  variation  in  the  amount  of  toxin  formed  or  their 
selective  action  by  temperature  on  the  plants.    And  as  long  as  a  certain 
amount  of  the  toxin  is  produced  by  the  fungus,  this  amount  will  most 
likely  satisfy  the  requirement  for  that  plant  in  making  its  maximum 
growth  at  the  specif jed  tempersture.     (Ohara  Institute  for  Agricultural 
Research) 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  R.A.M,  22,  475  (1950).] 

NITSCH  (J.  P.)  and  NITSCH  (C . ) . . . . . . . 1956 

STUDIES  ON  THE  GROWTH  OF  C0LE0PTILE  AND  FIRST  INTERNODE  SECTIONS. 
A  NEW,  SENSITIVE,  STRAIGHT -GROWTH  TEST  FOR  AUXINS 

Plant  Physiology  21,  pp.  94-111  (1956).  (in  English;  20 

figures;  9  tables;  in  USDA  Library,  Washington,  D.  C.) 

After  a  preliminary  screening  for  a  good  test  object  for  the  assay  of 
auxins,  the  coleoptile  of  wheat  and  oat  and  the  first  internode  of  oat 
have  been  retained.    Among  the  factors  affecting  the  magnitude  of  the 
response  of  these  test  objects  to  indole-3-acetic  acid,  the  following 
have  been  studied;    the  location  of  the  section  on  the  seedling,  the 
length  of  time  in  the  auxin  solution,  the  quality  of  light,  the  pretreat- 
ment  in  various  solutions,  the  volume  of  the  solution,  the  concentration 
of  sucrose,  the  pH  and  concentration  of  a  citrate-phosphate  buffer,  in- 
organic ions,  C02  concentration,  certain  organic  acids,  amino  acids, 
vitamins,  auxins,  etc.    These  investigations  resulted  in  the  working  out 
of  two  tests:     (a)  a  more  sensitive  oat  or  wheat  coleoptile  cylinder 
test,  and  (b)  a  new  straight  growth  test  using  the  oat  first  internode, 
which  is  as  sensitive  as  the  Avena  curvature  test  of  Wento 

[Complete  summary  from  the  paper] 

NITSCH  (J.  P.). ......1957 

GROWTH  RESPONSES  OF  WOODY  PLANTS  TO  PHOTOPERIODIC  STIMULI 

Proceedings  of  the  American  Society  for  Horticultural  Science 
20,  pp.  512-525  (1957).  (In  English;  in  USDA  Library, 

Washington,  D.  C.) 

Gibberellic  acid  (GA)  applied  to  Acer  palmatum  atropurpureum,  to  Rhus 
typhina  or  to  Quercus  borealis  stimulated  stem  elongation  under  both 
long  and  short  days  (in  these  species,  short  days  normally  cause  growth 
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to  stop  and  they  induce  dormancy).    Extraction  of  tips  of  Rhus  typhina 
seedlings  one  week  after  treatment  with  GA  revealed  that  GA-treated 
plants  contained  more  endogenous  auxins  than  untreated  ones. 

[Abstract  by  Prof.  Nitsch] 

NITSCH  (J.  P.). ......1957 

PH0T0PERI0DISM  IN  WOODY  PLANTS 

Proceedings  of  the  American  Society  for  Horticultural  Science  "JO, 
pp.  526-544  (1957).  (In  English;  in  USDA  Library,  Washington, 

D.  C.) 

Five  micrograms  of  gibberellic  acid  in  lanolin,  when  applied  to  unchilled 
dwarf  peach  seedlings,  broke  the  dormancy  of  the  terminal  buds  and  caused 
them  to  develop  like  the  normal  seedlings  one  obtains  from  stratified 
seeds . 

[Abstract  by  Prof.  Nitsch] 

NUTT0NS0N  (M.  Y.).  1952 

ECOLOGICAL  CROP  GEOGRAPHY  AND  FIELD  PRACTICES  OF  THE  RYUKYU  ISLANDS, 
NATURAL  VEGETATION  OF  THE  RYUKYUS,  AND  AGRO-CLIMATIC  ANALOGUES  IN 
THE  NORTHERN  HEMISPHERE 

American  Institute  of  Crop  Ecology,  106  pp.,  Washington,  D.  Co  1952 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

Table  VII  (p.  9k)  entitled  "Some  Important  Diseases  of  the  Major  Farm 
Crops  in  the  Ryukyus"  has  the  following: 

Host  Crop  Scientific  Name  Japanese  Name 

Rice  "Gibberella  fujikuroi  (S.)  Woll....    Bakanae-byo. . . . 

English  Name 


Bakanae  disease  (Foot  rot) 
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3^2.    ONO  (Ko)..o  1951 

EFFECT  OF  OTHER  PATHOGENIC  FUNGI  TO  THE  SCLEROTIUM  FORMATION  OF 
HELMINTHOSPOR IUM  SIGMOIDEUM  VAR.  IRREGULARE  AND  HYPOCHNUS  SASAKI I 

Shokubutsu  Byogai  Kenkyu  (Forschungen  auf  dem  Gebiet  der  Pflanzen- 
krankheiten)  j+,  pp.  81-8J+  (1951).  (in  Japanese,  with  English 

summary;  k  tables;  in  USDA  Library,  Washington,.  D.C. ) 

This  paper  deals  with  the  results  of  the  experiments  on  the  effect  of  the 
causal  fungi  of  rice  plant  diseases,  i.e.,  Piricularia  Orvzae .  Ophiobolus 
Miyabeanus .  Gibberella  Fu.iikuroi.  to  the  sclerotium  formation  of  the  two 
sclerotium  disease  fungi  of  rice  plants,  i.e.  Helminthosiorium  sigmoideum 
var.  irregulare  and  Hvpochnus  Sftsaki i. 

The  effect  of  these  fungi  on  the  sclerotium  formation  of  the  two  sclerotium 
disease  fungi  was  tested  by  (a)  mixed -culturing  with  these  fungi  in  a 
Petri  dish,     (b)  culturing  on  the  medium  containing  sterilized  staled  cul- 
ture solution  of  these  fungi,  and  (c)  culturing  on  the  medium  containing 
non-sterilized  staled  culture  solution  of  these  fungi. 

The  staled  culture  solution  of  its  own  fungus  and  that  of  the  blast  dis- 
ease fungus  of  rice  plants  (Piricularia  Orvzae )  have  no  effect  on  the 
sclerotium  formation  of  either  of  the  sclerotium  disease  fungi,  but 
Ophiobolus  Miyabeanus .  the  causal  fungus  of  "Helminthosporiose "  of  the 
rice  plant  seems  to  promote  the  sclerotium  formation  of  He lminthosnor ium 
sigmoideum  var.  irregulare.    The  writer  has  been  interested  to  note  that 
the  sclerotium  formation  of  these  two  fungi  was  suppressed  by  the  non- 
sterilized  staled  culture  solution  of  "Bakanae"  disease  fungus  of  rice 
plants  Gibberella  Fu.iikuroi.  and  was  promoted  by  the  sterilized  staled 
cuture    solution  of  the  same  fungus. 

[Complete  summary  from  the  paper] 

3^3-    ORMUND  (M.),  ROWE  (j.  L.),  and  LEBEN  (C.)  1956 

A  PARTIAL  LIST  OF  REFERENCES  ON  THE  GIBBERELLINS 

Mimeographed  publication,  Research  Laboratories.    Eli  Lilly  and  Co., 
Indianapolis,  Indiana,  5  pp.   (1956).  (in  English) 

Authors,  titles  and  journal  references  to  57  papers  on  gibberellin. 

3hh,    ORTON  (C.  R.)  1931 

SEED-BORNE  PARASITES,  A  BIBLIOGRAPHY 

West  Virginia,  University  Agricultural  Experiment  Station.  Bulle- 
tin No.  245,  p.  33  (1931).  (In  English;  in  USDA  Library, 
Washington,  D.  C.) 
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Under  "Rice  (Orvza  sativa)"  is  given  the  following: 

Fus arium  heterosporium  Nees .     "Bakanae"  disease 

Sawada,  K.    Formosa  Agr.  Exp.  Sta.  Spec.  Bui.  19:  251.  1919 

  Formosa  Agr.  Exp.  Sta.  Agr.  Bui.  21 

The  perfect  stage  is  claimed  to  be  Lisea  fujikuroi  Sawada 
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3^5.    PADMANABHAN  (S.  Y.)..,...  0I956 
RICE  DISEASES  IN  INDIA 

F.AoOo  News  Letter  (international  Rice  Commission)  No.  19,  pp.  9-16 
(September,  1956).  (in  English;  in  USDA  Library,  Washington, 

D.  C.) 

The  following  from  p.  Ih  is  the  only  part  of  the  article  dealing  with 
foot -rot: 

Foot -Rot 

(Gibberella  fujikuroi  (Saw)  Wr.  =  Fusarium  moniliforme  sheld) 

Foot-rot  of  rice  occurs  in  many  parts  of  India,  especially  in 
delta  areas  in  Madras  State „     It  causes  pale  and  elongated 
growth  of  seedlings  which  subsequently  die  off.     The  infection 
is  seed-borne  but  it  is  easily  controlled  by  seed  treatment 
with  organo-mercuric  fungicides.    As  a  matter  of  fact  in  Madras 
and  Andhra  states  where  the  disease  is  usually  severe,  the 
plant  protection  department  has  successfully  controlled  the  dis- 
ease by  means  of  seed  treatment. 

3^6o     PADWICK  (Go  W. )  oo„19^1 

THE  GENUS  FUSARIUM.    VI.     A  RECENT  ATTEMPT  AT  MASS  REVISION 

Indian  Journal  of  Agricultural  Science  11,  pp.  663-6 7^  (l9kl) . 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

1.  The  history  of  the  division  of  species  of  Fusarium  into  sections  is 
outlined  in  relation  to  sections  Elegans,  Lateritium  and  Liseola. 

2.  It  is  shown  that  the  present  conception  of  the  sections  Elegans, 
Lateritium  and  Liseola  does  not  agree  with  the  original  descriptions; 
Elegans  was  split  up  into  two  sections,  one  retaining  the  original  name 
and  the  other  being  given  the  new  name  Liseola. 

3c  It  is  as  difficult  to  place  borderline  members  of  the  three  sections 
in  the  correct  section  as  it  is  to  identify  correctly  the  species  within 
a  section. 

k.    Snyder  and  Hansen  [19^0]  assume  that,  whereas  the  so-called  speices 
within  the  section  Elegans  (and  similarly  in  other  sections)  must  be 
regarded  as  one  species,  the  major  grouping  into  sections  in  Wollenweber 1 s 
system  and  the  original  description  of  the  section  Elegans  are  acceptable. 
It  is  shown  that  this  assumption  is  contrary  to  the  facts  as  clearly 
indicated,  firstly  by  careful  consideration  of  the  way  in  which  the  sec- 
tions Elegans,  Lateritium  and  Liseola  were  built  up  and  described,  and 
secondly  by  the  existence  of  intermediate  forms. 
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5.  It  is  concluded  that  although  the  work  of  Snyder  and  Hansen  [1940] 
and  Hansen  and  Smith  [1932,  1938]  must  eventually  influence  classifica- 
tion within  the  genus,  proper  revision  can  only  result  from  the  combined 
efforts  of  workers  in  a  position  to  study  the  various  Fus aria  m  their 
natural  habitat.    The  ultimate  classification  will  have  to  give  suffi- 
cient weight  to  ecological  factors  and  geographical  distribution. 

6.  Nomenclatural  changes  proposed  up  to  the  present  are  summarized. 

[Complete  abstract  from  the  paper] 

347.  PADWICK  (G.  W.).  ..1948 

PLANT  PROTECTION  AND  THE  FOOD  CROPS  OF  INDIA.     PART  I.  PLANT  PESTS 
AND  DISEASES  OF  RICE,  WHEAT,  SORGHUM  AND  GRAM 

The  Empire  Journal  of  Experimental  Agriculture  16,  pp.  55-64  (1948). 
(in  English:;  in  USDA  Library,  Washington,  D.  C.) 

The  following  paragraph  is  taken  from  p.  58  of  this  paper  and  is  the 
only  part  dealing  with  the  bakanae  diseases 

Foot-rot  or  Bakanae-disease  [Gibberella  fu.iikuroi  (Saw.)  Woll.] 
causes  damage  in  a  small  area    perhaps  not  more  than  20,000 
acres,  in  Madras,  and  is  believed  to  be  the  cause  of  severe  in- 
jury in  some  parts  of  eastern  and  central  United  Provinces.  It 
is  an  interesting  disease  because,  though  not  one  of  the  most 
important,  it  is  one  which  can  be  very  satisfactorily  controlled. 
Sundararaman  fRepts .  Dept »  Agric . .  Madras .  for  1935-6 >  pp.  31- 
43.]  showed  that  the  disease  could  be  moderately  well  controlled 
by  immersion  of  the  seed  in  1  per  cent,  copper  sulphate  solution 
or  by  dusting  with  a  proprietary  seed-dressing  and  Thomas  [Repts . 
Dept o  Agric..,  Madras ,  for  1937-38,  pp.  40-60.]  stated  two  years 
later  that  the  use  of  such  a  mercurial  seed -dressing  was  becoming 
popular. 

[Abstracts  of  the  whole  article  appear  in  R.A.M.  27. 
314-315  (1948)  and  Biol.  Abstr.  1949.  2063.  Padwick 
was  Imperial  Mycologist  in  India  from  1937-44  and 
Assistant  Director  of  Agriculture,  Bengal,  from  1944- 
46.    By  the  time  of  the  appearance  of  this  article  he 
had  gone  to  Central  Agriculture  Control,  Imperial 
Chemical  Industries,  Ltd.  in  England.] 

348.  PADWICK  (G.  W. )....... 1950 

MANUAL  OF  RICE  DISEASES 

Commonwealth  Mycological  Institute,  Kew,  Surrey,  1950  (First 
Edition)  VIII  +■  198  pp.,  48  figures.  (In  English,  in 

USDA  Library,  Washington,  D.  C.) 
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After  a  preface  stressing  the  importance  of  the  rice  crop  and  the  nec- 
essity of  using  every  possible  means  of  increasing  production,  the  author 
presents  his  data  in  three  parts:     I,  diseases  of  parasitic  origin 
(115  pp.),  H>  non-parasitic  diseases  (17  pp.);  and  III,  an  annotated 
check-list  of  the  fungi  recorded  on  rice  (57  PP«)«     Part  I  is  divided 
into  diseases  of  foliage,  of  stem  and  leaf  sheath,  seedling  blights  and 
foot  rot,  diseases  of  the  grain  and  inflorescence,  and  those  caused  by 
nematodes o     Part  II  includes  diseases  caused  by  unfavourable  soil  condi- 
tions, deficiency  disorders,  and  virus  diseases.     The  more  important 
fungous  diseases  are  dealt  with  under  history,  symptoms,  descriptions  of 
the  causal  fungi,  notes  on  biology,  physiology,  races  if  known,  varietal 
resistance,  and  control.    The  author  has  gone  through  the  extensive 
literature,  examined  most  of  the  papers  published  on  rice  diseases,  and 
checked  the  citations  and  descriptions  of  the  numerous  fungi  recorded 
on  rice.    The  book  thus  presents  a  comprehensive  survey  of  the  present 
knowledge  regarding  the  diseases  of  this  important  crop,  supplemented  by 
personal  observations  made  in  India,  America,  Ceylon,  and  elsewhere. 

[R.A.Mc  20,  488  (1951);  complete.     In  the  book  the  section 
on  the' "Bakanae  Disease  and  Foot  Rot"  (pp.  7k— 8h)  has  the 
following  headings  %    History,  Symptoms,  The  Causal  Organism, 
The  Bakanae  Phenomenon,  Infection  Without  The  Bakanae 
Phenomenon,  Carry-over  of  The  Fungus,  Predisposing  Factors, 
Theory  of  Susceptibility  and  Resistance,  Alternate  Hosts, 
Races,  Varietal  Reaction,  Seed  Treatment,  Control  and 
References . ] 

PADWICK  (Go  W. ).....,. 1954 

SEED  DRESSINGS  IN  THE  CONTROL  OF  DISEASES  OF  RICE 

Plant  Protection  Overseas  Review  k,  pp.  79-89  (195*0.  (In 
English,  5  figures;  2  plates,  in  USDA  Library,  Washington,  D0  C.) 

This  is  a  review  of  the  symptoms,  etiology,  world  distribution,  and 
economic  importance  of  the  principal  diseases  of  rice,  and  also  the 
response  of  varieties  to  infection.    The  following  (p.  82)  is  a  copy 
of  the  complete  section  on  "Foot  rot  or  bakanae  disease"? 

This  disease  is  caused  by  a  fungus  of  the  class  ascomycetes 
which,  however,  is  rarely  found  in  the  perfect  stage,  being 
commonly  seen  producing  spores  of  the  Fusarium  type  and 
identifiable  as  F.  moniliforme  Sheld.     It  causes  serious 
losses  in  Japan  and  India  and  probably  occurs  elsewhere. 

The  disease  is  characterised  by  a  phenomenon  rather  unusual 
in  plant  pathology »    Affected  plants  grow  tall  and  spindly, 
are  pale  green  m  colour,  and  fail  to  tiller  in  the  normal 
way.     They  are  found  to  be  brown  and  rotten  at  the  base. 
Usually  the  plants  die  early  but  occasionally  they  will 
reach  maturity. 
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The  disease  is  very  different  in  its  life  history  from  blast » 
Infection  of  the  grains  takes  place  somewhat  as  in  the  scab  dis- 
ease of  wheat.    Although  badly  infected  grains  are  browned  and 
shrivelled,  others  may  show  no  sign  of  the  infection  they  are 
carrying  but  germinate  and  give  rise  to  infected  plants.  There 
is  no  infection  of  the  foliage,  and  although  there  is  local  in- 
fection of  the  grains  from  infected  plants  there  is  probably 
little  spread  by  wind  as  in  the  case  of  blast.     The  soil  can, 
however,  carry  infection.    The  infection  cycle  (Fig.  2)  may  be 
compared  with  that  of  Piricularia  oryzae . 

Because  initial  infection  of  the  seed  is  more  important  than 
secondary  infection,  seed  treatment  ensures  a  very  high  degree 
of  control .     Organo-mercurials  are  used  and  have  given  excel- 
lent results  in  Japan  and  India.     Even  before  the  war,  Thomas 
(15)  stated  that  the  practice  of  seed  dressing  was  becoming 
popular  amongst  paddy  growers  in  Madras.     In  19^-8  (16),  it  was 
stated  that  for  one  village  in  Madras  all  the  seed  (^0,000-lb) 
(18160  k£„ )  for  one  year  was  treated  giving  complete  control  of 
the  disease,  whilst  in  the  neighbouring  village,  sown  with  un- 
treated seed,  20$  infection  occurred.    According  to  an  estimate 
(17),  the  distribution  of  treated  seed  by  the  Madras  Government 
in  sufficient  quantity  to  treat  40,000  acres  (16200  hectares ) 
resulted  in  a  saving  of  paddy  estimated  at  nearly  2,300  tons 
(233608  metric  tons ) ,  the  cost  of  treatment  being  only  Rs.  2,400 
(£lT0).  ' 

[An  abstract  appears  in  R.A.M.  5^2  (1955).] 

350.    PADWICK  (G.  W. )....... 1956 

DISEASES  AND  PESTS  OF  RICE  IN  JAPAN 

Outlook  on  Agriculture  1  (No.  l),  pp.  20-23  (1956).  (in 
English;  in  USDA  Library,  Washington,  D.  C) 

The  following  from  p.  20  is  the  only  part  of  the  article  dealing  with 
the  bakanae  diseases 

At  one  time  foot-rot  or  "bakanae"  disease,  caused  by  Gibberella 
fu.iikuroi  (Saw.)  Wr„,  was  important  in  Japan.     Ito  and  Kimura 
(1931)  recognised  the  value  of  seed  dressing  for  its  control. 
Today  85$  of  all  rice  in  Japan  is  grown  from  seed  treated  with 
organomercurial  dips.    A  leading  plant  pathologist  wrote  to 
the  author  in  1952  saying  that  the  disease  had  become  so  uncom- 
mon in  Japan  that  specimens  were  difficult  to  find  in  the 
field.    This  fact  was  confirmed  during  a  visit  by  the  writer 
in  1955. 
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PAI  (K.V.S.  )  1953 

CARBON,  NITROGEN,  AND  pH  RELATIONSHIPS  TO  GROWTH  OF  SOIL  FUSARIA 
IN  CULTURE 

Proceedings  of  the  Indian  Academy  of  Sciences,  Section  Bj  57. 
ppo  131-148  (l953)o  (In  English;  k  figures;  k  tables, 

in  USDA  Library,  Washington,  D.  C.) 

Results  are  given  of  cultural  experiments  performed  at  the  University 
Botany  Laboratory,  Madras,  with  Fusarium  vasinfectum  and  F.  monili- 
forme  [Gibberella  fu.iikuroil  on  a  variety  of  culture  media  with  vari- 
ous sources  of  nitrogen  [see  next  abstract] .     This  is  part  of  an 
investigation  of  the  contradictory  reports  of  the.  effects  of  the  appli- 
cation of  nitrogenous  fertilizers  on  cotton  and  rice  wilts. 

[R.A.M.  3Jt>  397  (1955),  complete.    See  also 
Biol.  Abstr.  1955.  30682.] 

PAQUIN  (R.)  and  WAYGOOD  (E.  R. )...... .1957 

THE  EFFECT  OF  FUSARIUM  TOXINS  ON  THE  ENZYMIC  ACTIVITY  OF  TOMATO 
HYPOCOTYL  MITOCHONDRIA 

Canadian  Journal  of  Botany  5_5_,  pp.  207-218  (1957).  (In 
English,  with  French  summary;  6  tables;  k  figures;  in  USDA 
Library,  Washington,  D.  C.) 

The  presence  of  an  active  cyclophorase  system  capable  of  oxidizing  the 
principal  acids  of  the  Krebs  acid  cycle  was  demonstrated  in  mitochondria 
from  hypocotyls  and  cotyledons  of  tomato  seedlings.     The  optimum  condi- 
tions for  active  mitochondrial  preparations  and  maximum  enzyme  activity, 
especially  for  the  succinoxidase  system,  were  determined  and  are 
reported . 

Lycomarasmin  and  fusaric  acid,  two  toxins  produced  by  Fusarium  oxy- 
sporum  f .  lycQ-persici .  inhibit  the  succinoxidase  and  cytochrome  oxidase 
activity  of  the  mitochondria  at  a  concentration  of  10-2  M.     The  inhibi- 
tion was  overcome  by  the  addition  of  catalytic  amounts  of  cytochrome 
c.     No  effect  was  observed  on  succinic  dehydrogenase.     It  was  concluded 
that  the  toxins  inhibit  enzyme  activity  by  affecting  the  integrity  of 
the  mitochondria  allowing  diffusion  of  cytochrome  c  from  active  sites. 
The  role  of  the  toxins  in  Fusarium  wilt  of  tomatoes  Is  discussed. 


[Complete  summary  from  the  paper.  See  also 
R.A.M.  36,  792  (1957)"] 
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353.     PECK  (H.  M. ),  McKINNEY  (S.  E.),  TYTELL  (A.),  and  BYHAM  (B.  B . ) .  . . . . . . 1957 

TOXICOLOGIC  EVALUATION  OF  GIBBERELLIC  ACID 

Science  126.  pp.  1064-1065  (1957).  (In  English;  in  USDA 

Library,  Washington,  D.  C„) 

For  toxicological  studies  on  gibberellic  acid  either  a  30$  solution  of 
the  sodium  salt  in  water  or  a  50$  concentration  of  the  acid  in  carboxy- 
methylcellulose  suspension  was  usedo    Acute  intravenous  toxicity  was 
determined  by  administration  into  the  tail  veins  of  female  white  mice. 
For  determination  of  acute  oral  toxicity,  administration  was  by  stomach 
tube. 

Studies  of  acute  intravenous  toxicity  of  gibberellic  acid  gave  an  LDQ 
of  4.2  g/kg,  and  LD50  of  6.3  g/kg,  and  an  LD100  of  8.7  g/kg,  the  signs 
of  toxicity  being  nonspecific „    No  deaths  and  only  minimal  signs  of 
toxicity  were  observed  after  the  oral  administration  of  25  g/kg„ 

Body  weights,  food  consumption  and  hematologic  values  were  normal  for 
rats  fed  for  eight  weeks  on  a  diet  containing  5  percent  gibberellic 
acid.    Rats  were  unaffected  by  10  minute  exposure  to  an  aerosol  pro- 
duced by  spraying  a  solution  containing  200-400  parts  per  million  of 
gibberellic  acid.    A  single  application  of  a  1  percent  aqueous  suspen- 
sion of  gibberellic  acid  to  the  eye  of  the  rabbit  gave  no  signs  of 
irritation.    A  concentration  of  100  jug/ml  in  cultures  of  Rhesus  testicu- 
lar cells,  Hela  cells,  or  stable  human  amnion  cells  did  not  result  in 
toxic  reactions  or  stimulation  of  cell  growth. 

[Abstract  by  F,  H„  Stodola] 

35^-    PEGLI0N  (V. )....... 1954 

ON  SOME  ADVERSITIES  OF  RICE 

II  Rfso  1  (No.  6),  pp.  6-9  (1954).  (In  Italian;  2  figures; 

m  USDA  Library,  Washington,  D.  C.) 

This  is  a  general  discussion  of  some  of  the  difficulties  encountered  in 
rice  growing,  considered  under  the  three  headings?    a)  the  control  of 
algae  in  rice,  b)  the  Peronospora  of  rice;  c)  the  fusarioses  of  rice» 
Under  the  last  heading  the  work  of  Togliani  and  others  on  the  foot-rot 
of  rice  caused  by  F.  mon ill forme  is  reviewed. 

[Abstract  by  A.  Barreto  and  F.  H.  Stodola] 

355-     PEIRIS  (J.W.L. )...... . 1951 


PLANT  DISEASES S    BAKANAE  DISEASE  AND  FOOT  ROT  OF  PADDY 
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The  Tropical  Agriculturist  (The  Agricultural  Journal  of  Ceylon) 
107.  pp.  172-175  (1951).  (In  English;  2  plates;  in  USDA 

Library ,  Washington,  D.  C.) 

In  yala  1950  it  was  brought  to  the  notice  of  the  Division  of  Plant  Pathol- 
ogy at  Peradeniya  that  plants  in  certain  paddy  nurseries  were  dying  out 
at  the  age  of  two  or  three  weeks  after  sowing .    The  causal  fungus  has  been 
identified  as  Fusarium  monilif orme  Sheld.,  responsible  for  the  foot  rot 
disease  reported  from  other  countries. 

When  infected  seed  is  sown  the  seedlings  become  pale  and  "thin"  and  fi- 
nally die  outo    This  seedling  blight  usually  occurs  from  2-3  weeks  after 
sowingo    In  extreme  cases,  almost  total  failure  of  the  nursery  or  broad- 
cast crop  has  occurred.    Seedlings  that  survive  the  nursery  stage  may  die 
out  at  transplanting  and  are  scattered  throughout  the  field.    An  accurate 
description  of  the  characteristic  symptoms  of  the  surviving  plants  is 
given  by  Thomas  (1931 )• 

Internal  examination  of  an  infected  tiller  after  splitting  of  the  culm 
almost  always  shows  a  discoloration  at  the  basal  node,  which  is  usually 
visible  externally  as  a  brownish  sodden  area.    As  a  rule  cottony  mycelium 
can  be  seen  within  the  hollow  of  the  culm  and  in  advanced  cases  of  infec- 
tion nodal  discoloration  may  also  extend  to  one  or  two  of  the  nodes 
immediately  above  the  basal  one.    A  progressive  browning  and  drying  of 
the  leaves  from  the  base  upwards  is  likewise  a  common  feature  as  is  the 
development  of  adventitious  roots  from  the  first,  second  and  even  the 
third  node  from  the  base.    Usually  the  root  system  is  unaffected  but 
owing  to  the  rot  at  the  base,  the  diseased  plants  break  off  at  the  base 
when  pulled  and  leave  the  roots  in  the  ground. 

The  bakanae  disease  has  been  reported  from  Gampola,  Kandy,  Wattegama, 
Kadugannawa,  Kegalle  and  Matugama.    Although  only  recently  recognized 
this  disease  has  probably  been  present  a  long  time  in  Ceylon  and  is  found 
in  mild  forms  wherever  paddy  is  grown. 

The  Coimbatore  strain  G.E.B.  24,  Aryan  and  the  American  variety  Wateribune 
are  reported  as  resistant,  as  well  as  a  number  of  Japanese  varieties. 

For  control,  stubble  should  be  burned  since  the  disease  is  to  some  ex- 
tent soil-borne.    For  seed  dusting  the  organo-mercurial  fungicidal  dust 
Agrosan  GN  is  effective  at  the  rate  of  2  ounces  per  bushel,  but  is  not 
recommended  because  of  toxicity  to  humans. 

[Abstract  by  F.  H.  Stodola] 

PHINNEY  (B.  0. )....... 1956 


GROWTH  RESPONSE  OF  SINGLE -GENE  DWARF  MUTANTS  IN  MAIZE 
TO  GIBBERELLIC  ACID 
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Proceedings  of  the  National  Academy  of  Sciences  of  the  United 
States  of  America  h2,  pp.  I85-I89  (1956).  (in  English, 

2  figures;  in  USDA  Library,  Washington,  D.  C.) 

1.  The  growth  response  of  six  single-gene  mutants  in  maize  to  gibberel- 
lic  acid  is  reported.    Four  of  these,  anther  ear-1.  dwarf -(5232 ) ,  dwarf - 

1,  and  dwarf- (8201 ) .  responded  by  normal  growth.  The  fifth  mutant, 
dominant-dwarf ,  did  not  respond  and  the  sixth  mutant,  dwarf-  (4963 ), 
showed  only  a  slight  response. 

2.  The  sensitivity  of  response  to  gibberellic  acid  and  the  requirement 
of  a  continuous  supply  of  gibberellic  acid  to  maintain  normal  growth  for 
four  of  the  mutants  are  reported. 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  C.A.  50,  10202  (1956).] 

357.    PHINNEY  (B.  0.  )  1956 

BIOCHEMICAL  MUTANTS  IN  MAIZE;    DWARFISM  AND  ITS  REVERSAL 
WITH  GIBBERELLINS 

Plant  Physiology  21  (Supplement),  p.  XX  (1956).  (In 
English;  in  USDA  Library,  Washington,  D.  C) 

Seven  genetically  different  dwarf  mutants  in  maize  were  used  to  test 
activity  of  a  number  of  growth  regulators.    These  single  gene  mutants 
differ  from  normals  in  having  short  internodes  and  short  and  relatively 
broad  leaves.    Dwarf  plants  are  less  than  half  the  height  of  normals. 
The  mutants  do  not  respond  to  IAA,  IAA-nitrile,  IBA,  3-IPA,  2-k-D,  2- 
naphthoxyacetic  acid,  alpha-naphthaleneacetic  acid,  nor  to  hydrolyzed 
casein  and  coconut  milk.     In  contrast,  5  of  the  7  mutants  give  normal 
growth  on  treatment  with  gibberellic  acid  (C19H2206)  or  gibberellin  A 
(C22H26Gr)°    Treated  mutants  become  indistinguishable  from  normals.  The 
response  is  primarily  the  result  of  cell  elongation  and  is  confined  to 
tissues  that  have  not  yet  reached  final  differentiation.    Mutants  will 
respond  to  as  little  as  0.1  jag.  per  plant.    A  continuous  supply  of  gib- 
berellins  is  necessary  for  normal  growth.    With  amounts  greater  than 
1  jig.  per  plant,  normals  show  some  response.    However  the  treated 
mutants  always  reach  the  height  of  treated  normals.    The  data  show  that 
the  ability  to  respond  to  gibberellins  is  under  genetical  control  and 
that  the  reasons  for  dwarfism  differ  depending  on  the  mutation. 

[Abstract  of  the  paper  presented  August  28,  1956  at  the 
"Growth  Regulators  and  Herbicides"  session  (R.  L. 
Weintraub  presiding)  sponsored  jointly  by  the  American 
Society  of  Plant  Physiologists  and  the  Physiological 
Section  of  the  Botanical  Society  of  America  at  the 
Storrs,  Connecticut  meeting  of  the  American  Institute 
of  Biological  Sciences.] 
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358.  PHINNEY  (B.  0.),  WEST  (C.  A.),  RITZEL  (M. ),  and  NEELY  (P.  M. )....... 1957 

EVIDENCE  FOR  "GIBBERELLIN-LIKE "  SUBSTANCES  FROM  FLOWERING  PLANTS 

Proceedings  of  the  National  Academy  of  Sciences  of  the  United  States 
of  America         pp.  398-1+0^  (1957).  (In  English;  2  figures; 

2  tables;  in  USDA  Library,  Washington,  D.  C.) 

1.  Extracts  which  give  a  "gibberellin-like"  response  in  the  dwarf -1 
bioassay  have  been  obtained  from  nine  genera  representing  seven  different 
families  of  flowering  plants  = 

2.  Five  genetically  different  dwarf  mutants  of  maize  respond  both  to  the 
gibberellins  produced  by  the  fungus  Gibberella  fu.i'ikuroi  and  to  the 
"gibberellin-like"  substances  obtained  from  the  seed  or  fruit  of  flower- 
ing plants.    Four  other  dwarf  mutants  respond  only  slightly  in  the  seed- 
ling stage  to  the  gibberellins  and  to  the  "gibber ellin  like"  substances. 
Another  mutant,  dominant-dwarf,  gives  no  growth  response  to  the  gibberel- 
lins or  to  the  "gibberellin-like"  substances . 

3-    The  morphological  response  of  the  mutants  to  the  "gibberellin-like" 
substances  is  indistinguishable  from  the  response  to  the  known 
gibberellins . 

ko    A  comparison  of  Rf  values  for  the  "gibberellin-like"  substances  from 
six  plant  species  and  for  the  known  gibberellins  suggests  that  (a)  these 
"gibberellin-like"  substances  are  not  chemically  identical  with  the 
known  gibberellins  and  (b)  there  may  be  a  number  of  "gibberellin-like" 
substances  present  in  flowering  plants. 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  C.A.  51,  I3C65  (1957)-] 

359.  PHINNEY  (B.  0.)  and  WEST  (C.  A. )  1957 

GIBBERELLIN-LIKE  SUBSTANCES  FROM  FLOWERING  PLANTS 

Abstracts  of  Papers,  132nd  Meeting  of  the  American  Chemical  Society, 
New  York,  September  8-I3,  1957-    p.  3^C  (1957).  (In  English; 

in  NU  Library) 

Certain  dwarf  mutants  of  maize  respond  by  normal  growth  to  minute  amounts 
of  the  gibberellins  obtained  from  the  fungus,  Gibberella  fujikuroi.  One 
of  these  mutants,  dwarf -1,  has  been  used  for  a  gibberellin  bioassay  be- 
cause of  its  specificity,  sensitivity,  and  rapidity  of  response.  Extracts 
from  the  young  seed  or  fruit  of  23  species  of  flowering  plants  gave  growth 
responses  in  this  assay  indistinguishable  from  the  gibberellin  response. 
For  the  cases  tested,  these  gibberellin-like  substances  also  exhibit  other 
physiological  properties  similar  to  the  known  gibberellins.    A  comparison 
of  the  paper  chromatographic  properties  of  the  known  gibberellins  and 
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these  gibberellin-like  substances  indicates  that  there  are  a  number  of 
active  substances  in  the  extracts  chemically  distinct  from  the  known 
gibberellins o    The  active  substances  from  ths  endosperm  of  wild  cucumber 
(Echinocystis  macrocarpa)  and  bean  seed  (Phaseolus  vulgaris )  have  been 
highly  purified  by  charcoal  adsorption,  chromatography  on  silicic  acid 
and  on  charcoal,  and  countercurrent  distribution. 

[Complete.    The  talk  was  given  September  10,  1957  by 
Prof.  Phinney  at  the  Symposium  on  the  "Chemistry  and 
Physiological  Actions  of  Gibberellins"  (F.  H.  Stodola 
presiding),  sponsored  by  the  Division  of  Biological 
Chemistry  and  the  Division  of  Agricultural  and  Food 
Chemistry. ] 

PLANT  PROTECTION  LIMITED,, ......  1957 

GIBBERELLIC  ACID 

Fernhurst  Research  Station,  near  Haslemere,  Surrey,  England,  1957> 
35  PP«  (in  English,  obtainable  from  Fernhurst  Research 

Station) 

Gibberellic  acid  is  considered  under  the  following  headings!  History 
of  Discovery  and  Development,  Physical  and  Chemical  Properties,  Rates 
of  Application,  Biological  and  Physiological  Properties,  Suggested 
Experimental  Uses,  Experimental  Results,  Toxicology,  Availability, 
References  (^-7  in  number),  and  Index  of  Crop  Plants. 

[Abstract  by  F.  H.  Stodola] 

PLATTNER  (P.  A.),  KELLER  (W.  ),  and  BOLLER  (A. )  195^ 

WILTING  AGENTS  AND  ANTIBIOTICS.    XV.     CONSTITUTION  AND  SYNTHESES 
OF  FUSARINIC  ACID.    SYNTHESIS  OF  5 -ETHYL-  AND  5-HEXYLPYRIDINE- 
2-CARBOXYLIC  ACID 

Helvetica  Chimica  Acta  22,  pp.  1379-1392  (195^).  (in 
German;  in  USDA  Library,  Washington,  D.  C.) 

The  isolation  of  fusannic  pcid  from  Fusarium  lvcopersici .  F.  vasinfec- 
tum,  and  Gibberella  fu.iikurol  is  described.    The  isolated  compound  is 
identical  with  synthetic  5-butylpyridine-2-carboxylic  acid.    The  ^>-hexyl 
and  ^>-ethyl  homologs  of  fusarinic  acid  were  synthesized  to  test  their 
wilting  action.    For  details  on  these  syntheses  see  C.A.  50,  1059-1061 
(1956). 


[Abstract  by  F.  H.  Stodola] 
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PROBST  (G.  W.)  and  STAMPER  (M.  )...„.. .1957 

PRODUCTION  AND  ISOLATION  OF  THE  GIBBERELLINS 

Abstracts  of  Papers,  132nd  Meeting  of  the  American  Chemical  Society, 
New  York,  N.  Y.,  September  8-I3,  1957.    p.  35C  (1957).  (In 
English;  in  NU  Library) 

More  than  a  half  century  has  elapsed  since  Hori  described  the  stem 
elongation  and  chlorosis  associated  with  the  Bakanae  disease  of  rice. 
In  1926  Kurosawa  demonstrated  that  cultured  filtrates  of  Gibberella 
fu^'ikuroi .  the  causative  fungus,  produced  the  disease  symptoms „  The 
isolation  of  gibberellin  A  and  B  by  Yabuta  and  Sumiki  followed  in  1938 } 
but  this  accomplishment  remained  in  comparative  obscurity  for  more  than 
another  decade.    At  this  stage  British  and  American  workers  entered  the 
field  and  discovered  an  additional  growth-stimulating  substance,  gib- 
berellic  acid.    Another  related  substance,  gibberellin  A2,  has  recently 
been  reported  by  Japanese  investigators . 

The  fermentative  production  of  the  gibberellins  is  reviewed.  Emphasis 
is  placed  on  selection  of  Fusarium  strains,  organism  specificity,  and 
growth  requirements  in  submerged  culture.    The  early  isolations  pro- 
duced gibberellin  mixtures  which  were  subsequently  resolved  by  column 
and  paper  chromatography,  paper  electrophoresis,  and  countercurrent 
distribution.    The  experimental  isolation  methods  and  their  application 
to  commercial  production  are  described. 

[Complete.    The  talk  was  given  September  10,  1957  by 
Dr.  Probst  at  the  Symposium  on  the  "Chemistry  and 
Physiological  Actions  of  Gibberellins"  (F.  H.  Stodola 
presiding),  sponsored  by  the  Division  of  Biological 
Chemistry  and  the  Division  of  Agricultural  and  Food 
Chemistry. ] 


R 

Abstracts 
363  and  364 

RADLEY  (M. )..».. . .1956 

OCCURRENCE  OF  SUBSTANCES  SIMILAR  TO  GIBBERELLIC  ACID  IN  HIGHER 
PLANTS 

Nature  (London)  178.  pp.  IO7O-IO7I  (1956).  (in  English;  in 

USDA  Library,  Washington,  D.  C.) 

The  author  isolated  substances  from  the  shoots  of  dwarf  (Meteor)  and  tall 
peas  (improved  Pilot)  that  promoted  growth  in  wheat  shoots  at  a  rate  simi- 
lar to  gibberellic  acid  and  indoleacetic  acids. 

[C.A.  51,  kk91  (1957);  complete] 

RAILLO  (A.  I. )....... 1935 

DIAGNOSTIC  EVALUATION  OF  THE  MORPHOLOGICAL  AND  CULTURAL  CHARACTERS 
IN  THE  GENUS  FUSARIUM 

Trudy  po  Zashchite  Rasteni¥  (Bulletin  of  Plant  Protection),  Series  II, 
X)  PP"  5-100  (1935)»  (in  Russian,  eleven  plates;  7  figures; 

English  summaries  on  pp.  37  and  78-79;  in  USDA  Library,  Washington, 
Do  Co ) 

In  the  first  part  of  this  paper  the  author  indicates  the  difficulties 
inherent  in  Wollenweber ' s  [R.A.M.,  x,  p.  626]  and  Wollenweber ' s  and 
Reinking's  [ibid.,  xv,  p.  321]  classification  of  the  genus  Fusarium. 
claiming  that  these  are  chiefly  due  to  the  fact  that  most  of  the  charac- 
ters used  by  them  in  establishing  their  system  are  casual  and  insuffi- 
cient for  diagnostic  purposes.    She  then  gives  a  detailed  and  fully 
tabulated  account  of  her  own  studies  of  the  morphological  and  cultural 
properties  of  17  species  of  Fusarium.    All  the  fungi  were  studied  under 
standardized  conditions  on  ordinary  potato  (var.  Centifolia)  or  acid 
potato  agar  at  22°  to  23°  C.  in  diffuse  light,  and  their  pigmentation  on 
rice  of  potato  slices.    The  records  were  made  according  to  a  standard 
method  and  the  results,  which  were  tested  statistically,  indicated  that 
the  only  morphological  character  of  diagnostic  value  distinguishing  the 
species  is  the  shape  of  the  apical  cell  of  the  conidia  derived  from 
pionnotes,  pseudopionnotes,  or  sporodochia,  as  the  conidia  borne  on 
aerial  mycelium  are  too  variable  to  be  of  any  use.    Such  characters  as 
the  curvature  of  the  conidia,  the  number  of  septa,  width  of  the  conidia,, 
and  the  length  of  the  apical  cell  can  only  serve  to  distinguish  sub- 
species, varieties,  or  subvarieties,  while  cultural  characters  such  as 
pigment,  presence  of  sclerotia,  and  mode  of  spore  formation  are  only 
indicative  of  forms.    The  data  thus  obtained  are  used  in  an  attempt  to 
outline  a  theoretical  structure  of  the  species  in  the  genus  Fusarium 
comparable  with  that  already  introduced  into  the  classification  of  the 
phanerogams  by  Vavilov  and  other  Russian  authors,  and  which  in  the 
author's  opinion  should  considerably  simplify  the  present  classification 
of  the  genus o 
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In  the  second  part,  the  author  describes  her  studies  on  the  variability 
of  the  morphological  and  cultural  behaviour  of  different  single-spore 
isolates  from  single-spore  cultures  of  the  different  species,  the  results 
of  'which  showed  that  the  shape  of  the  apical  conidial  cell,  the  prevail- 
ing number  of  septa,  and  the  shape  of  the  curvature  of  the  conidia  remain 
constant  in  all  the  isolates  derived  from  single-spore  cultures.  The 
length  and  width  of  the  conidia,  on  the  other  hand,  as  well  as  the  cul- 
tural characters,  varied  considerably  in  the  isolates.    On  the  whole, 
these  results  are  considered  to  confirm  the  relative  taxonomic  value  of 
the  different  characters  as  indicated  in  the  first  part  of  the  paper. 

[R.A.M.  15,  68I+-685  (1936);  complete] 

RAMAKRISHNAN  (T.  S.)..  .1952 

[REPORT  OF  THE  GOVERNMENT  MYCOLOGIST] 

Detailed  Reports  of  Subordinate  Officers  of  the  Department  of  Agri- 
culture, Madras,  for  I95O-5I,  p.  121  (1952).  (in  English;  in 
the  library  of  the  Commonwealth  Mycological  Institute,  Kew,  Surrey, 
England ) 

The  following  is  taken  from  R.A.M,  22,  524  (195*0: 

In  the  report  for  I95O-5I  T.  S.  Ramakrishnan  (pp.  II8-I33)  lists 
29  rice  varieties  showing  less  than  6»6  per  cent,  neck  infection 
by  P.  oryzae  as  compared  with  8l„l  per  cent,  in  Adt.  10;  18  varie- 
ties have  been  selected  from  the  world  collection  for  further  in- 
tensive field  trials o     PTB.7  was  highly  resistant  to  G.  fu.iikuroi 
under  conditions  of  high  incidence  while  GEB.24  exhibited  42 
per  cent,  mortality.    Of  11  fungicides  tested  (at  1  part  to  448 
parts  of  grain  by  weight),  all  gave  good  control  of  foot  rot,  the 
best  being  certosan  (l  per  cent,  mortality)  and  Agrosan  GN  (0.8). 

RAMAKRISHNAN  (T.  S. )...... .1952 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  FASLI 
YEAR  I36O,  1950-51.     (ABRIDGED  REPORT.) 

Administration  Reports  of  Subordinate  Officers  of  the  Department 
of  Agriculture,  Madras,  for  the  year  195O-5I,  p.  203  (1952). 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

The  following  is  the  only  part  of  the  report  dealing  with  the  foot-rot 
disease: 

Foot -rot  -  Fusarium  monili forme — (i )  Varietal  resistance  trials . - 
Twenty -three  cultures  of  rice  mainly  comprising  Pattambi  and 
Aduthurai  cultures  were  tested  to  find  out  their  relative  resist- 
ance to  this  disease .     PTB.7  alone  was  found  to  be  resistant. 
Even  GEB.24  which  was  found  to  be  resistant  in  previous  years  ex- 
hibited 41.9  per  cent  infection. 
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(ii)  Fungicidal  trials . -  In  continuation  of  the  trials  conducted  during 
the  previous  year  eleven  fungicides  were  used  for  the  seed  treatment  and 
their  efficacy  compared.    All  the  fungicides  were  found  to  be  effective 
during  this  year  and  Ceresan  and  Agrosan  GN.  were  leading. 

RAMAKRISHNAN  (T.  S.  )  1952 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  FASLI 
YEAR  I36O,  1950-51.     (ABRIDGED  REPORT.) 

Administration  Reports  of  Subordinate  Officers  of  the  Department  of 
Agriculture,  Madras,  for  the  year  1950-51,  p.  208  (1952).  (in 
English,  in  USDA  Library,  Washington,  D.  C.) 

The  following  is  taken  from  "VIII.  Grow  More  Food",  and  is  the  only  part 
referring  to  the  foot-rot  diseases 

The  Plant  Protection  staff  attended  to  the  calls  for  help  from  ryots 
in  controlling  the  diseases  of  crops  throughout  the  State.     The  two 
strains  of  rice  Co.  25  and  26  which  are  resistant  to  blast  were  pop- 
ularized and  their  cultivation  extended  to  about  a  lakh  of  acres  in 
Tanjore,  Tiruchirappalli  and  neighbouring  districts.    Seed  dressing 
of  rice  with  Agrosan  GN.  was  carried  out  in  several  districts  for 
the  control  of  foot  rot  and  helminthosporiose .    An  area  of  82,000 
acres  was  sown  to  treated  seed. 

RAO  (P.  G.).. ... . .1951 

CONTROL  OF  PLANT  DISEASES  IN  THE  NORTHERN  REGION  OF  THE  MADRAS  STATE 
IN  THE  YEAR  1949-50 

Plant  Protection  Bulletin  (India)  j>  (No.  l),  p.  21  (1951). 
(In  English;  in  USDA  Library,  Washington,  D.  C.) 

Rao  (Crop  and  Plant  Protection  Officer,  Mycology,  Bapatla)  discusses  a 
number  of  plants.     The  part  dealing  with  rice  is  the  following? 

Paddy. -  Paddy  nurseries  in  the  North  Visakhapattanam  district, 
Nellore  and  Chittoor  are  in  certain  years  appreciably  damaged 
by  the  occurrence  of  Blast  (Piricularia  oryzae ) .    Spraying  of 
nurseries  with  1$  Bordeaux  mixture  is  being  carried  out  in 
these  districts  for  the  prevention  of  the  disease.    An  area  of 
162  acres  of  nursery  was  sprayed  during  19^9-50.    Blast  also 
appears  in  the  transplanted  crop  when  spraying  is  not  effective. 
With  a  view  to  evolving  varieties  resistant  to  blast  a  Rice 
Research  Station  was  started  at  Buchireddipalyem  in  Nellore  dis- 
trict in  the  year  1937.     Two  selections  B.C.P,  1  and  B.C. P.  2 
were  brought  out  from  the  local  susceptible  variety  Molakolukulu 
and  they  are  under  distribution  in  the  districts  of  Nellore, 
Chittoor,  and  the  adjoining  taluks  in  Guntur  and  Cuddapah  dis- 
tricts.    About  582  tons  of  seeds  of  resistant  varieties  enough 
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to  transplant  an  area  of  ^>2,k00  acres  were  distributed  to  the  ryots. 
Taking  an  average  increase  of  51/0  in  yields ,  it  is  estimated  that 
there  has  been  an  increase  of  1,871  tons  of  grain  as  a  result  of 
this  measure,, 

Another  important  disease,  which  occurs  in  paddy  is  Foot-rot 
caused  by  Fusarium  monili forme  var  ma,ms .     This  is  confined 
mostly  to  the  three  districts,  East  and  West  Godavari  and 
Krishna,  although  its  occurrence  was  reported  from  Kurnool  and 
Nellore  districts  also.    Leaf  spot  (Helminthosporium  orvzae ) 
is  a  normal  occurrence  in  all  the  districts .     Foot  rot  and 
primary  infection  of  Heiminthosporium  disease  are  easily  pre- 
vented by  treatment  of  seeds  with  a  fungicidal  dust.  Though 
the  cost  of  the  treatment  is  negligible  (about  one  anna  per 
acre  of  transplanted  crop)  the  ryots  were  not  freely  adopting 
this  measure  as  the  effect  of  the  treatment  could  be  observed 
only  after  one  or  two  months.    The  Madras  Government  were, 
therefore,  pleased  to  sanction  an  amount  of  Rs.  2,400  for  the 
purchase  of  the  fungicide  and  free  demonstration  to  the  ryots 
in  the  initial  stages. 

In  view  of  the  facts  that  seed  treatment  controls  the  two  dis- 
eases, and  also  improves  the  stands  in  the  nursery,  it  was  con- 
sidered advantageous  to  make  this  operation  a  routine  practice 
in  all  the  districts.     Conferences  of  the  Agricultural  Demon- 
strators were  held  in  all  the  districts,  and  the  advantages  of 
the  seed  treatment  were  explained  and  sufficient  quantities  of 
the  fungicide  were  distributed.     It  is  worthy  of  note  that 
nearly  71^  tons  of  paddy  seeds  were  treated  and  distributed 
over  an  area  of  about  40,000  acres.    This  is  expected  to  result 
in  a  saving  of  nearly  2,291  tons  of  paddy. 

RAO  (P.  G.  )  1951 

ADMINISTRATION  REPORT  OF  THE  CROP  AND  PROTECTION  OFFICER  (MYCOLOGY ) , 
BAPATLA,  FOR  1948-49 

Administration  Reports  of  Subordinate  Officers  of  the  Department 
of  Agriculture,  Madras,  for  1948-49,  p.  424  (1951 ).  (In 
English;  in  USDA  Library,  Washington,  D.  C.) 

The  following  is  the  only  part  of  the  report  dealing  with  the  foot-rot 
diseases 

Paddy  foot-rot.-  As  a  preventive  measure,  paddy  seeds  were 
treated  with  Agrosan  G.N.  at  the  rate  of  one  gm.  per  lb.  of 
seed  to  control  the  incidence  of  foot-rot  of  paddy  in  an  area 
of  57O  acres  of  transplanted  crop. 
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370.  RAO  (P.  G.)  1951 

ADMINISTRATION  REPORT  OF  THE  CROP  AND  PLANT  PROTECTION  OFFICER 
(MYCOLOGY ) ,  BAPATLA,  FOR  THE  YEAR  19^9-50 

Administration  Reports  of  Subordinate  Officers  of  the  Department  of 
Agriculture,  Madras,  for  19^9-50,  p.  653  0-951).  (in  English; 

in  USDA  Library,  Washington,  D.  C. 

The  following  is  the  only  part  of  the  report  dealing  with  the  foot-rot 
disease: 

Foot-rot  and  Helminthosporiose  (Fusarium  moniliforme  var  ma J us  and 
Helminthosporium  oryzae). -  Foot-rot  of  paddy  normally  occurs  in  the 
districts  of  East  and  West  Godavaries  and  seed  treatement  with  agrosan 
G.N.  is  a  specific  remedy  for  its  prevention.    With  a  view  to  popu- 
larize the  seed  treatment  the  Govertment  were  approached  for  sanction 
of  funds,  for  the  purchase  and  free  distribution  of  agrosan  G.N.  to 
prevent  the  occurrence  of  foot-rot  of  paddy  in  those  two  districts. 
An  amount  of  Rs.  2,400  was  sanctioned.    With  the  help  of  the  respec- 
tive District  Agricultural  Officers  and  their  staff  intensive 
campaign  was  run.    Propaganda  and  demonstration  of  seed  treatment 
were  conducted  in  the  villages  in  December  19^9  and  January  1950  for 
the  Dalwa  crop.    As  far  as  possible  seeds  passing  through  the  Agri- 
cultural depots  were  treated  at  Government  cost  and  sold  to  the 
ryots.     Fieldmen  and  maistries  were  sent  round  the  villages  and  the 
ryots'  seeds  were  treated  in  situ  in  their  varandas.    A  total  of 
8,568  acres  were  planted  with  seedlings  from  nurseries  sown  with 
treated  seeds.    With  the  experience  in  the  East  and  West  Godavari 
districts  another  campaign  was  run  in  the  Kaikalur  taluk  in  the 
Krishna  district.    Seeds  were  treated  in  the  depot  only  and  sold  to 
the  ryots.    An  area  of  1,35^  acres  of  paddy  was  covered  in  this  taluk. 

371.  RAO  (P.  G.  ).  1952 

ANNUAL  ADMINISTRATION  REPORT  OF  THE  CROP  AND  PLANT  PROTECTION 
OFFICER  (MYCOLOGY)  (NORTHERN  REGION  OF  MADRAS  STATE),  BAPATLA, 
FOR  1950-51 

Administration  Reports  of  Subordinate  Officers  of  the  Department 
of  Agriculture,  Madras,  for  I95O-5I,  p.  67^  (1952).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

The  following  is  the  only  part  of  the  report  dealing  with  the  foot -rot 
disease; 

Foot-rot  and  Helminthosporiose  fFusarium  moniliforme  (Var ) 
Ma.iusl  and  Helminthosporium  oryzae) .  -  With  the  experience  gained 
in  the  previous  year  an  attempt  was  made  to  popularize  the  seed 
treatment  of  paddy  in  all  the  districts.     Agrosan  GN  was  stocked 
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in  all  the  districts  and  the  Agricultural  Demonstrators  were  ad- 
vised to  treat  the  seeds  with  the  chemical  in  the  depots  and  then 
distribute  to  the  ryots „    The  response  was  encouraging.  Seeds 
sufficient  to  cover  an  area  of  50,429  acres  were  pre-treated  and 
sold  to  the  ryots. 

372.    RAPPAPORT  (L.).  ,.1956 

GROWTH  REGULATING  METABOLITES 

California  Agriculture  10  (No.  12),  pp.  k  and  11  (1956).  (in 
English;  one  figure;  in  USDA  Library,  Washington,  D.  Co) 

Preliminary  experiments  on  the  effects  of  gibberellin  on  Earlypak  tomatoes, 
particularly  on  stem  elongation,  flowering  and  fruit  set,  are  discussed. 
Also  presented  are  results  on  the  breaking  of  dormancy  in  potatoes „ 

[Abstract  by  F.  H.  Stodola] 
373 •    RAPPAPORT  (L. )....... 1957 

EFFECT  OF  GIBBERELLINS  ON  GROWTH,  FLOWERING  AND  FRUIT  SET  OF  TOMATO 

Plant  Physiology  22.  (Supplement),  p.  xxxii  (1957 )•  (in  English; 

in  USDA  Library,  Washington,  D.  C.) 

Twice  weekly  applications  of  gibberellins  at  concentrations  of  100  and 
200  ug/plant  markedly  increased  stem  elongation  of  Earlypak  tomato 
plants  as  measured  from  the  cotyledonary  node  to  the  node  preceding  the 
first  flower  cluster. 

Using  the  same  distance  as  an  index  of  growth,  neither  single  nor  re- 
peated applications  of  25  \ig  to  the  expanding  leaves  at  the  first,  fourth, 
eighth,  or  twelfth  nodes  increased  stem  heights  over  those  of  untreated 
plants.    Higher  concentrations  of  gibberellin  elicited  smaller  increases 
in  stem  height  in  dx,  a  genetic  dwarf,  than  in  Potentate,  a  semi- 
determinate  variety. 

Stem  elongation  of  young  plants  (k  to  6  leaves)  was  increased  at  concen- 
trations from  2.5  to  40/ug  plant .    Both  fresh  weight  and  dry  matter  con- 
tent of  young  Earlypak  tomato  plants  were  significantly  increased .  The 
development  of  entire  instead  of  incised  margins,  and  an  inward  rolling 
of  leaflets  resulted  from  treatments  with  high  concentrations  of 
gibberellins . 

Single  or  repeated  applications  of  25,  50,  and  100  (but  not  200)  ug/ 
plant  hastened  flowering  of  Earlypak  and  d    tomato  plants  by  3  to  6  days 
and  of  Potentate  by  10  days  without  affecting  the  number  of  nodes  pre- 
ceding the  first  flower  cluster.    Setting  of  normal  and  parthenocarpic 
fruit  was  increased  by  repeated  floral  sprays  containing  1  to  500  ug/ml. 
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Spraying  the  developing  fruit  did  not  accelerate  the  rate  of  fruit 
development  nor  did  it  increase  fruit  size,,    Flowers  sprayed  with  25 
(ug/ml  of  gibberellin  yielded  fruit  in  which  fruit  wall  and  placental 
tissue  developed  at  a  uniform  rate  (no  "puffiness"  resulted)  whereas 
flower  sprays  containing  25  |ug/ml  of  parachlorophenoxyacetic  acid 
(PCPA)  promoted  both  parthenocarpic  and  normal  fruit  set,  stimulated 
the  rate  of  fruit  growth  (particularly  of  the  fruit  wall)  and  increased 
fruit  weight.     Present  results  indicate  that  gibberellin  may  act  as  a 
systematic  fruit-setting  agent „ 

[Abstract  of  the  paper  presented  August  28,  1957  at  the 
"GibberellinJ1    session  (Bo  0„  Phinney  presiding) 
sponsored  jointly  by  the  American  Society  of  Plant 
Physiologists  and  the  Physiological  Section  of  the 
Botanical  Society  of  America,  Stanford  University, 
Stanford,  California] 

37^ .    RAPPAPORT  (L . ) .  . . 1957 

GIBBERELLIC  ACID  IS  SO  GOOD  FOR  CELERY 

The  Grower  kj  (No.  20),  pp.  1241-1242  (1957).  (in  English; 

5  figures;  in  USDA  Library,  Washington,  D.  C.) 

A  report  on  the  work  of  the  author  and  others  dealing  with  the  effect 
of  gibberellin  on  plants,  with  reference  to  possible  uses  in 
agriculture. 

[Abstract  by  F.  Ho  Stodola] 

375  •    RAPPAPORT  (L.  ) .  1957 

GIBBERELLIC  ACID  SPEEDS  UP  FLOWERING 

The  Grower  kQ  (No.  4),  p.  189  (1957).  (In  English;  2  figures; 

in  USDA  Library,  Washington,  D.  C.) 

The  effects  of  gibberellin  on  the  flowering  of  vegetables  is  discussed, 
and  possible  utilization  in  agriculture  is  reviewed. 

[Abstract  by  F.  H.  Stodola] 

576.    RAPPAPORT  (Lo )...... .1957 

GIBBERELLIC  ACID:     SOME  EFFECTS  ON  PLANT  GROWTH,  PLANT 
DEVELOPMENT  AND  DORMANCY 


Western  Grower  and  Shipper  28  (No.  11),  pp.  80-62,  Qh  (1957). 
(in  English,  5  figures;  in  USDA  Library,  Washington,  D.  C.) 
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Some  of  the  effects  of  the  gibberellins  on  plants  are  reviewed  and  poss- 
ible uses  in  agriculture  pointed  out.     It  is  emphasized  that  the  work 
described  is  still  in  the  experimental  stage  and  that  no  recommendations 
for  the  use  of  these  compounds  have  been  made,,    These  must  await  con- 
sistent confirmation  of  their  beneficial  results  and  the  critical  evalu- 
ation required  for  potential  agricultural  chemicals. 

[Abstract  by  F.  H.  Stodola] 

377,  RAPPAPORT  (L. )...... . 1957 

EFFECT  OF  GIBBERELLIN  ON  GROWTH,  FLOWERING  AND  FRUITING  OF  THE 
EARLYPAK  T0I4AT0,  LYCOPERSICUM  ESCULENTUM 

Plant  Physiology  32,  pp.  khO-kkk  (1957).  (In  English,  k  tables; 

2  figures,  in  USDA  Library,  Washington,  D.  C.) 

Gibberellm  (Ga)  stimulated  growth,  flowering,  and  fruit  set  of  Earlypak 
tomato.    Total  stem  elongation  of  plants,  as  measured  from  the  cotyledonary 
node  to  the  node  preceding  the  first  flower  cluster,  was  significantly 
increased  by  twice-weekly  applications  of  Ga  at  concentrations  of  100  and 
200  figm,  but  not  by  concentrations  of  25  or  50  /ugm  per  plant.  Neither 
single  nor  repeated  treatments  with  25  jjgm  applied  to  the  expanding  leaves 
at  the  first,  fourth,  eighth,  or  twelfth  nodes  produced  significant  stem 
height  differences.    Stem  elongation  of  young  plants  (k  to  6  leaves)  was 
increased,  as  compared  with  the  control,  at  concentrations  of  2,  5^  15* 
25,  50,  I50,  300  and  45O  |igm  per  plant  „    Both  fresh-weight  and  dry -matter 
content  of  young  Earlypak  tomato  plants  were  significantly  increased. 
Leaf  enlargement,  the  development  of  entire  instead  of  incised  margins, 
and  an  inward  rolling  of  leaflets  resulted  from  treatments  with  high 
concentrations  of  Ga. 

Single  or  repeated  applications  of  Ga  at  concentrations  of  25,  50  and 
100  (but  not  200)  |ugm  per  plant  hastened  flowering  by  3  to  6  days  with- 
out affecting  the  number  of  nodes  preceding  the  first  flower  cluster. 
Setting  of  normal  and  parthenocarpic  fruit  was  increased  by  repeated 
floral  sprays  of  Ga  at  concentrations  from  1  to  500  jigm/ml.  Spraying 
the  developing  fruit  did  not  increase  fruit  size. 

[Complete  summary  from  the  paper] 

378.  RESPLANDY  (R.),  CHEVAUGEON  (J.),  DELASSUS  (M. ),  and  LUC  (M. )....... 195^ 

FIRST  ANNOTATED  LIST  OF  PARASITIC  FUNGI  OF  CULTIVATED  PLANTS 
IN  THE  IVORY  COAST 

Annales  de  1'institut  national  de  la  recherche  agronomique.  Serie 
C.  %  pp.  1-61  (1954).  (In  French;  the  material  on  Gib- 

berella  fu.jikuroi  appears  on  pp.  27-28;  in  USDA  Library, 
Washington,  D.  C.) 
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The  following  is  taken  from  R.A.M.  22,  757-758  (195*0  and  is  the  only 
portion  of  the  abstract  dealing  with  the  bakanae  disease: 

Gibberella  fujikuroi  [33 .  p.  535]  is  common  in  its  imperfect 
state  on  rice  seed,  cacao  pods,  coffee  cherries,  and  ears  of 
maize  and  millet.     It  also  causes  rice  'giantism'  [26,  p.  h66; 
29.  p.  ^75] .     In  the  region  of  the  lagoons  the  symptoms  of  this 
disease  are  seldom  found  and  are  always  much  less  pronounced 
than  reported  elsewhere =     The  high  and  fairly  constant  tempera- 
ture prevailing  in  the  Lower  Ivory  Coast  may  account  for  the 
rarity  of  true  giantism  and  the  high  mortality  caused. 

379 .  RESPLANDY  (R  J   1957 

THE  PARASITIC  DISEASES  OF  THE  PRINCIPAL  TROPICAL  CROPS 

Revue  de  I^ycologie  (Supplement  colonial  No.  l)  22,  pp.  19-^2 
(1957)"  (In  French;  in  USDA  Library,  Washington,  D.  C.) 

The  following  on  p.  30,  taken  from  the  section  on  'Rice",  is  the  only 
part  of  the  article  dealing  with  the  bakanae  diseases 

Gibberella  fu.iikuroi  (Fusarium  monilif orme very  widespread  in 
India,  is  meanwhile  less  serious,  because  the  treatment  of  seeds 
by  organic -mercurials  is  very  effective.     Against  Gibberella 
f u.iikuroi  the  organo-mercury  compounds  are  distinctly  superior 
to  other  fungicides  tested,  but  they  do  not  have  significant 
differences  between  them  [Abeygunewardena,  D.V.W.,  Suriydasa, 
B.,  and  Peiris,  J. W.L.  —"Control  of  Seedling  Blight  of  Rice 
Caused  by  Fusarium  monili forme  Sheld.   (Gibberella  f u.iikuroi 
(Saw.)  Wr.)".     Trop.  Agric.  112.  pp.  109-115  (1956).]     The  dos- 
age is  an  important  factor,  because  an  excess  of  disinfectant 
is  harmful  to  emergence  and  has  a  phytotoxic  effect. 

[Translation  by  F.  H.  Stodola] 

380.  REUSSER  (P.)  and  NAEF-ROTH  (S .)....... 1956 

ON  THE  INFLUENCE  OF  FUSARIC  ACID  ON  THE  GAS  EXCHANGE  OF  SACCHARO- 
MYCES  CEREVISIAE  HANS. 

Phytopathologische  Zeitschrift  26,  pp.  273-296  (195S).  (in 
German,  with  English  summary;  eleven  tables;  5  figures;  in  USDA 
Library,  Washington,  D.  C.) 

1.     The  utilisation  of  glucose  by  yeast  is  inhibited  by  fusaric  acid,  the 
degree  of  inhibition  being  dependent  on  the  concentration  as  well  as  on 
the  dissociation  of  the  toxin.    At  pH  6.2  a  5O  per  cent  inhibition  of 
the  oxygen  uptake  is  caused  by  a  concentration  of  h  °  10-3  mol/liter;  at 
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pH  k.J,  however ,  the  concentration  required  is  only  10~3  mol/liter. 
With  both  pH  values  the  same  concentration  of  undissociated  toxin  mole- 
cules (0„7  c  10-3  mol/liter)  effects  the  same  procentual  inhibition,, 

2.  The  endogenous  respiration  of  yeast  is  also  inhibited  by  fusaric  acid, 
but  to  a  considerably  lower  degree  than  the  utilisation  of  glucose;  the 
50  per  cent  inhibition  of  the  oxygen  uptake  is  caused  by  a  concentration 
of  7° 5  °10-3  mol/liter.    The  effect  of  fusaric  acid  on  the  endogenous 
respiration  is  therefore  approximately  ten  times  smaller  than  the  effect 
on  the  utilisation  of  glucose. 

3.  The  fermentation  of  glucose  is  influenced  in  aerobic  and  anaerobic 
conditions .    With  oxygen  being  eliminated  the  inhibition  of  the  C02  pro- 
duction depends  on  the  concentration.    A  50  per  cent  inhibition  of  the 
C02  production  is  effected  by  a  concentration  of  fusaric  acid  of  10-3 
mol/liter.     For  the  aerobic  fermentation  of  glucose  with  low  concentra- 
tion of  toxin  an  increase  of  the  C02  production  is  ascertained .  The 
respiratory  quotient  is  altered  and  reaches  its  maximum  for  both  pH 
values  (^.5  and  6.2)  in  a  concentration  on  undissociated  molecules  of 
7=2  to  7° 3  °  10-4  mol/liter.     With  high  concentrations  of  toxin  the 
aerobic  fermentation  also  depends  on  the  concentration  and  the  degree  of 
dissociation.    A  50  per  cent  inhibition  is  effected  by  a  concentration 
on  undissociated  molecules  of  1.5  to  1.7  ■  10~3  mol/liter  independent 

of  the  total  concentration  and  the  pH  of  the  solutions,  the  same  as  with 
the  inhibition  of  the  respiration.    Thus  the  oxygen  uptake  and  the  pro- 
duction of  COo  are  only  influenced  by  the  undissociated  molecules  of 
fusaric  acid. 

k.  The  impairment  of  the  yeast  cell  by  undissociated  fusaric  acid  is 
reversible  in  the  first  two  or  three  hours  of  operation.    By  an  altera- 
tion of  the  pH  value  of  the  solutions  from  5.1  to  9.6  the  strong  inhibi- 
tive  effect  on  the  respiration  can  at  once  be  completely  eliminated. 

On  the  other  hand,  the  yeast  cells  die  away  in  an  increasing  degree  the 
longer  the  undissociated  acid  operates,  so  that  after  k^>  hours  the  proc- 
ess is  reversible  only  up  to  18  per  cent.    Heavily  dissociated  fusaric 
acid  cannot  impair  the  yeast  cell  after  h^>  hours  of  operation. 

5.  The  penetration  of  fusaric  acid  into  the  yeast  cell  depends  on  the 
dissociation  of  the  acid.     The  quantity  of  toxin  resorbed  by  the  yeast 
at  pH  4,5  is  four  times  the  quantity  resorbed  at  pH  7»8- 

6.  The  inhibitive  effect  of  fusaric  acid  on  the  metabolism  can  be  ob- 
served on  'permeabilized 1  yeast  too  (p.  290).    After  the  elimination  of 
the  selective  resorption  by  the  plasma  membrane  (through  chilling)  this 
effect  depends  only  in  a  small  degree  on  the  pH  values  of  the  solutions. 
Therefore,  only  penetration  into  the  cell  depends  on  the  dissociation 

of  the  toxin  molecules;  once  in  the  cell,  fusaric  acid  can  injure  the 
plasma  almost  independent  of  the  pH  of  the  surroundings.     The  fact  that 
in  the  first  hours  of  exposure  to  fusaric  acid  the  yeast  is  not  vitally 
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injured  and  that  the  inhibitive  effect  can  be  completely  offset  by  the 
purely  physico-chemical  process  of  a  pH  alteration  and  in  a  very  short 
time,  makes  it  appear  probable  that  the  fusaric  acid  undergoes  a  change 
in  the  plant  cell.    However,  a  decarboxylization  of  the  acid  cannot  be 
proved  in  yeast.    But  there  are  other  conceivable  possibilities  of  a 
loss  of  activity. 

[Complete  summary  from  the  paper] 

REYES  (G.  M. )  . . .1934 

A  NEW  OR  LITTLE-KNOWN  RICE  DISEASE  OCCURRING  IN  THE  PHILIPPINES 

The  Philippine  Journal  of  Agriculture  %  pp.  125-141  (1934). 
(iri  English;  6  plates  following  p.  141;  in  USDA  Library, 
Washington,  D.  Co) 

A  description  is  given  of  a  hitherto  unrecognized  Fusarium  infection 
causing  foot  rot  and  wilt  of  rice  over  a  limited  area  in  Rizal  Province, 
Philippine  Islands.    The  initial  yellowing  of  the  outer  leaves  is  fol- 
lowed by  wilting  of  the  younger  foliage  and  finally  by  the  death  of  the 
plant.     Frequently  one  or  more  tillers  in  a  stool  turn  yellow  or  die 
while  the  rest  remain  outwardly  healthy.    The  vascular  tissues  of  in- 
fected plants  show  a  brown  discoloration,  and  on  splitting  the  stems 
in  an  advanced  stage  of  decay  a  dense  accumulation  of  fungal  growth  may 
be  found  in  the  hollows  round  the  nodes.    White  or  pale  salmon-coloured 
fungal  outgrowths  may  also  be  seen  from  ground  level  upwards  on  the 
sheaths  and  stems  in  advanced  cases. 

Morphological  and  physiological  studies  on  the  causal  organism  indi- 
cate that  it  is  probably  identical  either  with  the  Fusarium  stage  of 
Gibberella  moniliformis  (F„  moniliforme)  or  with  that  of  G.  fujikuroi 
TR.A.M. ,  xii,  p,  590;  xiii,  p.  801] . 

The  pathogenicity  of  the  fungus  has  been  demonstrated  by  inoculation 
experiments,  successful  infection  being  obtained  either  by  placing  the 
fungus  between  the  two  outermost  leaf  sheaths  or  by  spraying  the  top 
of  the  plant  with  a  spore  suspension  in  water.    The  former  method  was 
the  most  effective.    Soil  inoculations  gave  a  lesser  percentage  of  suc- 
cesses, and  there  was  no  evidence  that  the  disease  is  seed -borne. 
Infection  progresses  rather  slowly  and  the  disease  is  not  considered 
to  be  particularly  virulent.    Control  measures  should  include  the 
destruction  of  diseased  material,  protracted  crop  rotation,  and  the 
cultivation  of  resistant  varieties,  such  as  Birfan,  Matayosa,  Visaya, 
Guinagang  Str.  1,  Gallano,  and  Kinatuday. 


[R.A.M.  14,  120  (1935),  complete] 
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REYES  (G.  Mo  )..  1938 

PALAY  LALAKE— A  FUNGUS 

Agricultural-Industrial  Monthly,  Manila  6,  pp.  2k,  26  (1938). 
(in  English,  2  figures,  m  USDA  Library,  Washington,  D.  C.) 

Last  September,  a  fungous  disease  of  rice  caused  by  a  species  of  Fusa- 
rium  was  reported  prevalent  in  some  rice  districts  under  lowland  condi- 
tions.   Actual  observations  from  diseased  specimens  received  for 
diagnosis  and  reports  of  Bureau  of  Plant  Industry  field  men  show  that 
the  disease  is  specially  prevalent  in  Central  Luzon  provinces . 

The  disease  is  commonly  known  in  some  regions  as  "lawis"  or  "palay 
lalake."    Its  first  outbreak  was  observed  by  the  writer  in  Alabang, 
Rizal,  in  1930°    Although  the  disease  is  not  causing  considerable  damage 
at  present,  judging  from  the  nature  of  the  causal  organism  and  the 
facility  b;y  which  it  can  spread,  it  may  appear  in  epidemic  proportions 
later  when  favorable  environmental  conditions  obtain,  especially  if  no 
measures  are  taken  to  control  it  as  soon  as  it  is  noticed.  Infected 
plants  or  stools  succumb  to  the  disease  and  produce  no  heads. 

Symptoms  and  Signs 

"Palay  lalake"  attacks  the  plant  a  month  or  so  after  transplanting  and 
is  readily  recognized  by  the  lanky  growth  of  the  affected  plant  which 
is  much  lighter  in  color  than  the  normal  one.     It  is  much  mere  conspic- 
uous in  fields  where  the  plants  are  darker  green  than  normal.  The 
leaves  are  abnormally  long  and  slender.     At  this  stage,  a  dark  brown 
discoloration  of  the  base  of  the  stem  and  the  rootstock  is  visible  upon 
dissection. 

Due  to  basal  infection  of  the  plant,  the  older  leaves  turn  greenish- 
yellow  or  orange-yellow  beginning  from  the  tips  and  margins.    As  the 
disease  progresses,  the  younger  leaves  fold  and  show  wilting  effect. 
At  this  stage  dirty  brown  or  dark  brown  longitudinal  lesions  appear  on 
the  stem.     The  plant  dies  gradually,  the  leaves  droop,  and  a  luxuriant 
growth  of  the  pathogene  develops  externally  and  internally,  accumulat- 
ing more  densely  at  the  nodes. 

On  the  exposed  portions,  i.e.,  from  the  water  level  extending  to  the 
top  of  the  stem,  the  masses  of  spores  and  mycelium  that  are  produced  on 
the  moribund  plants  are  pinkish-white.    The  portion  of  the  stem  under 
water  decays  and  the  tissues  disintegrate .     In  most  cases  the  affected 
plant  show  fewer  tillers. 

How  Disease  Spreads 

There  are  various  factors  by  which  the  fungus  may  be  spread  in  the  field. 
When  the  fungus  blooms  on  the  aerial  portions  of  the  stem,  consisting 
of  vegetative  parts  and  innumerable  spores,  their  distribution  is  effected 
easily  by  several  agencies.    Rain  may  wash  off  these  spores  and  then 
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carry  them  to  neighboring  plants  or  to  nearby  or  distant  rice  fields  by 
water  currents . 

Artificial  irrigation  and  flood  can  also  cause  similar  trouble „  The 
wind  may  blow  the  spores  off  and  then  on  alighting  on  the  healthy  rice 
plants  may  cause  infection.    Insects,  aquatic  and  other  animals,  man 
and  his  tools  and  implements  can  bring  about  their  mechanical  distribu- 
tion.    Infected  stems  if  allowed  to  remain  in  the  field,  and  the  dis- 
eased stubble  which  is  left  in  the  field  after  harvest  are  also  sources 
of  infection  as  the  mycelium  and  spores  are  practically  unrestrained  in 
propagating  and  increasing  their  numbers.    The  fungus  is  capable  of  liv- 
ing saprophytic ally  in  the  host  tissues  and  on  other  vegetable  matter 
in  the  soil  and  may  attack  the  next  rice  crop.    Thick  planting  would 
greatly  facilitate  the  spread  of  the  disease. 

Preventive  Measures 

Owing  to  the  comparatively  recent  discovery  of  this  sporadic  rice  dis- 
ease, more  effective  control  studies  have  not  yet  been  worked  out  thor- 
oughly.    In  order,  however,  that  the  disease  may  not  spread  unduly,  it 
would  seem  necessary  to  formulate  the  most  feasible  measures  to  mini- 
mize damage  as  much  as  possible. 

1.  To  nip  it  in  the  bud,  eradicatory  measure  would  seem  in  order. 
With  the  cooperation  of  the  rice  planters  or  farmers  and  under  the 
supervision  of  the  provincial  agricultural  supervisors,  the  foci  of 
infection  should  be  eliminated  at  all  cost  and  not  allowed  unmolested 
in  the  field.    As  soon  as  the  disease  is  noticed  or  before  the  fungus 
develops  its  trillions  and  numberless  spores  in  the  field,  all  affected 
plants  should  be  destroyed  and  buried  about  two  feet  deep  in  the  ground 
where  no  plants  are  grown. 

2.  Soil  from  a  disease-infested  field,  irrigation  water  from  such  sick 
fields,  or  diseased  plants  and  fragments  of  infected  rice  tissues  should 
not  be  thrown  or  transferred  to  healthy  rice  fields.     Its  mechanical 
distribution  by  any  other  means  should  be  well -guarded  against. 

3.  In  diseased  areas  it  is  necessary  to  burn  the  stubble  after  harvest 
or  as  soon  as  practicable  so  as  to  avoid  scattering  the  fungus  to  un- 
infested  places.    The  diseased  fields  should  then  be  plowed  deep, 
taking  care  that  the  ground  is  turned  over  so  as  to  partly  bury  and 
starve  the  fungus  present  in  the  soil  surface. 

4.  The  use  of  seeds  from  diseased  rice  fields  is  inadvisable.  Although 
the  fungus  being  seed-borne  has  not  been  thoroughly  established,  never- 
theless seeds  from  diseased  fields  should  be  looked  upon  with  suspicion 
and  regarded  as  unsuitable  for  propagation  purposes . 

5.  The  use  of  varieties  found  to  be  resistant  in  the  locality  or  in 
a  certain  region  should  be  resorted  to.    For  instance,  in  Bucawe, 
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Bulacan,  Macan  Bino  was  found  to  be  less  affected  by  the  disease  than 
Macan  Tago;  and  in  Alabang,  Rizal,  field  observation  seems  to  show  that 
Macan  Birfan  and  Guinangang  Str.  1  were  very  slightly  affected  by  it. 
Its  ultimate  solution  would  seem  to  lie  along  this  direction,  consider- 
ing the  fact  that  the  fungus  can  persist  in  the  soil  for  a  long  period. 

[Complete  article] 

383.  REYES  (G.  M. )..... . .1938 

"PALAY  LALAKE",  A  RICE  DISEASE  OF  INCREASING  ECONOMIC  IMPORTANCE 

Progressive  Farming  2,  p.  18  (1938)=  (in  English;  in  the 

private  library  of  Dr.  No  B.  Mendiola,  Dean  of  the  Araneta  Insti- 
tute of  Agriculture,  Malabon,  Rizal,  Philippines;  copy  supplied 
by  Dr.  R.  A.  Acevedo,  head  of  the  Biological  Laboratories  of  the 
Institute) 

This  article  also  appeared  as  Farmers'  Circular  No.  47  of  the  Bureau  of 
Plant  Industry,  Department  of  Agriculture  and  Commerce,  Commonwealth 
of  the  Philippines.     It  is  almost  identical  with  Reyes'  paper  entitled 
"Palay  Lalake — A  Fungus",  published  in  Agricultural-Industrial  Monthly 
6,  pp0  24,  26  (1938)  (see  Abstract  382). 

384.  REYES  (G.  M.  )...... . 1939 

RICE  DISEASES  AND  METHODS  OF  CONTROL 

The  Philippine  Journal  of  Agriculture  10,  pp.  419-436  (1939). 
(In  English;  fifteen  plates)  in  USDA  Library,  Washington,  D.  C.) 

The  following  is  all  of  the  information  given  on  "Palay  Lalake "1 

This  is  a  comparatively  new  disease  which  is  fast  gaining  a 
foothold  in  some  lowland  rice  districts  and  is,  therefore,  of 
increasing  economic  importance.     It  generally  appears  a  month 
or  so  after  transplanting.     It  is  very  conspicuous  in  the  field 
by  the  narrow,  light-green  leaves  and  by  the  lanky  growth  of 
the  affected  plants,  especially  in  fields  where  the  plants  are 
darker  green  than  normal.     In  advanced  stages  a  luxuriant  growth 
of  pinkish-white  fungus,  a  species  of  Fusarium.  may  be  seen 
accumulating  externally  on  the  stem  above  the  water  surface, 
especially  at  the  nodal  regions  (plate  6). 

Control. -  The  most  important  step  towards  its  eradication  is 
to  rogue  out  the  diseased  plants  as  soon  as  noticed.  Sanita- 
tion is  equally  an  important  adjunct,  otherwise  the  foci  of 
infection  would  be  hard  to  eliminate.    Its  mechanical  distribu- 
tion should  be  guarded  against.    Burying  of  fresh  infected 
plants,  burning  of  the  stubble,  and  the  plowing  of  diseased 
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fields  after  harvest  should  not  be  overlooked.    These  would  rid 
the  field  of  infectious  materials  inimical  to  the  following  rice 
crop»    Plowing  would  hasten  the  drying  of  the  fungus  present  in 
the  soil. 

Rice  for  seed  should  never  be  secured  from  diseased  fields.  Macan 
Bino,  Apostol,  Macan  Binan,  and  Guinangang  strain  1  were  found  to 
possess  some  degree  of  resistance  to  the  disease,  while  Macan  1, 
Macan  Tago,  Ramay  (Ramai),  and  Magcumpol  are  susceptible  varieties. 

REYES  (G.  M. )....... 1939 

"PALAY  LALAKE",  A  FUNGOUS  DISEASE  OF  RICE 

National  Research  Council  of  the  Philippines ,  Bulletin  23.  pp.  192= 
193  (l939)o  (In  English;  an  abstract;  in  USDA  Library, 

Washington,  D.  C„) 

"Palay  lalake"  is  a  rice  disease  of  increasing  importance  which  has  been 
present  here  for  sometime  but  is  not  generally  known  to  farmers .     It  was 
first  noted  in  1930  as  a  very  mild  disease  in  Alabang,  Rizal  Province. 
In  1938,  this  disease  was  prevalent,  having  been  observed  in  some  low- 
land rice  districts  of  Luzon*    Specimen  plants  which  have  been  collected 
in  Bataan,  Bulacan,  Nueva  Ecija,  Pangasinan  and  Rizal,  together  with  the 
official  reports,  showed  that  it  has  a  fairly  wide  distribution.  The 
affected  plants  die  early  and  produce  no  panicles. 

The  diseased  plants  are  pale  green,  and  slender,  generally  showing  fewer 
tillers ,  and  are  distributed  here  and  there,  shooting  up  much  higher 
than  the  normal  plants;  thus  they  are  very  conspicuous  even  at  a  distance. 
Upon  internal  examination,  the  basal  portion  of  the  stem  would  show  dark- 
brown  discolorations,  markedly  so  at  the  nodal  region.    The  outer  leaves 
gradually  turn  greenish-yellow  or  orange -yellow,  starting  from  the  tips 
and  margins,  and  finally  droop  and  die.    As  the  disease  progresses,  the 
younger  leaves  wilt.    Dirty -brown  or  dark-brown  longitudinal  lesions  are 
present  on  the  stem.    A  luxuriant,  pinkish -white  growth  of  the  causal 
organism  then  develops  externally  and  internally,  accumulating  in  the 
hollow  of  the  internodes  and  more  densely  at  the  nodes.    The  basal  part 
of  the  stem  decays  but  the  portion  of  the  stem  under  water  undergoes 
faster  decomposition.    The  underground  roots  are  unaffected  and  show 
normal  development. 

Field  and  laboratory  examinations  of  the  affected  plants  revealed  a  great 
similarity  in  general  appearance.    All  isolations  from  different  parts 
of  freshly  infected  plants  obtained  from  different  places  invariably 
yielded  Fusarium  colonies  that  are  very  similar,  if  not  identical,  in 
many  of  the  important  characteristic  features.    Cultural  studies  of  the 
isolates  which  have  been  obtained  so  far  show  a  general  agreement  in 
growth  behavior,  pigmentation  and  reaction  to  media.    Pathogenicity  tests 
have  demonstrated  that  the  degree  of  infection  is  contingent  with  weather 
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conditions  and  with  the  method  of  inoculation.    The  causal  fungus  bears 
a  close  relation  to  the  Moniliforme  group,  section  Liseola,  agreeing 
fairly  well  with  Fus arium  moniliforme  Sheldon. 

The  growth  and  progress  of  the  disease  is  favored  by  certain  weather  or 
environmental  conditions,  such  as  the  presence  of  standing  water  and  a 
warm,  humid  atmosphere.    The  spread  of  the  disease,  may  be  brought  about 
by  wind,  rain,  and  artificial  irrigation,  by  insects,  by  aquatic  and 
other  animals,  and  by  tools  and  implements  or  by  other  mechanical  means. 
The  diseased  plants,  if  not  removed  and  destroyed,  and  the  stubble  after 
harvest  are  also  sources  of  infection.    Thick  planting  would  also  favor 
its  spread. 

The  control  measures  consist  of  roguing,  sanitation,  use  of  clean,  healthy 
seeds,  and  the  use  of  resistant  varieties. 

[Complete] 

386.  REYES  (G.  M. )....... 1950 

SEED-BORNE  DISEASES  OF  RICE 

Plant  Industry  Digest  (Bureau  of  Plant  Industry,  Philippines)  15 
(No.  6),  pp.  7-9  (I950)o  (in  English,  in  the  private  collec- 

tion of  Dr.  N.  Bo  Mendiola,  head  of  the  Arenata  Institute  of  Agri- 
culture, Malabon,  Rizal,  Philippines;  copy  supplied  by  Dr.  R.  A. 
Avecedo,  head  of  the  Biological  Laboratories  of  the  Institute) 

In  the  Philippines  the  most  common  organisms  causing  rice  diseases  are 
Fus arium.  Helminthosporium.  Tills tia.  Piricularia .  Cercospora  and  the 
Ustilaginoidea.    Directions  are  given  for  the  disinfection  of  seeds  using 
warm  water  (550  C),  mercuric  chloride,  or  formaldehyde. 

[Abstract  by  F.  H.  Stodola] 

387.  RITZEL  (M.  B. )..... . .1957 

THE  DISTRIBUTION  AND  TIME  OF  OCCURRENCE  OF  GIBBERELLIN-LIKE 
SUBSTANCES  FROM  PLANTS 

Plant  Physiology  22  (Supplement ), pp..  XXXI-XXXII  (1957)-  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

The  seed  or  fruit  of  20  species  from  15  different  genera  have  been  found 
to  give  gibberellin  activity  using  the  maize  dwarf -1  mutant  for  bio- 
assay.    Thirty-five  other  species  have  been  tested  with  no  activity.  In 
general,  activity  has  been  obtained  from  acetone swater  (l:l)  diffusates 
of  the  seed  or  fruit;  or  from  the  crushed  endosperm.     In  the  case  of 
Lupinus .  activity  has  been  found  not  only  from  the  seed  but  also  from 
ooth  the  inner  and  outer  wall  of  the  pods. 
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Relative  activities  of  the  three  species,  Lupmus  succulentus «,  Phaseolus 
vulgaris .  and  Echinocystis  macrocarpa  have  been  followed  during  develop- 
ment of  the  seed  and  activity  correlated  with  increase  in  weight  and 
size  of  the  seed  as  well  as  the  fruit.     In  all  cases  the  activity  in- 
creased with  increase  in  seed  size,,     In  general,  activity  decreased  only 
after  seed  had  approached  final  size.    With  Lupinus ,  both  the  activity 
per  seed  and  activity  per  gram  of  seed  increased  as  seed  became  older, 
with  evidence  of  loss  of  activity  as  these  seed  reached  final  size.  A 
similar  relation  exists  for  Phaseolus  and  for  Echinocystis.    For  Echino- 
cystis .  activity  tests  were  confined  to  the  endosperm  where  it  was  found 
that  activity  per  unit  volume  of  endosperm  increased  with  seed  size, 
also  activity  per  seed  increased  with  increase  of  seed  size.    This  in- 
crease in  gibberellin  activity  occurred  during  the  time  of  maximum  growth 
of  the  embryo. 

[Abstract  of  the  paper  presented  August  28,  1957  at  the 
"Gibberellin"  session  (B.  0.  Phinney  presiding) 
sponsored  jointly  by  the  American  Society  of  Plant 
Physiologists  and  the  Physiological  Section  of  the 
Botanical  Society  of  America,  Stanford  University, 
Stanford,  California] 

ROBBINS  (W.  J.  )  1957 

GIBBERELLIC  ACID  AND  THE  REVERSAL  OF  ADULT  HEDERA  TO  A  JUVENILE 
STATE 

American  Journal  of  Botany  hh,  pp.  743-746  (1957).  (in 
English;  2  figures;  in  USDA  Library,  Washington,  D.  C.) 

Treatment  of  five  year -old  plants  of  Hedera  canariensis  variegata  var. 
arborescens  with  gibberellic  acid  caused  substantial  growth  as  compared 
to  untreated  plants  .    Branches  on  some  of  the  treated  plants  became 
completely  juvenile. 

[Complete  summary  from  the  paper] 
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389.  SACHS  (R.  M. )  and  LANG  (A. )  1957 

EFFECT  OF  GIBBER ELLIN  UPON  CELL  DIVISION  IN  BIENNIAL 
HYOSCYAMUS  NIGER 

Plant  Physiology  22  (Supplement),  p.  XLVII  (1957).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

Within  24  hours  after  gibberellin  A3  is  applied  to  unvernalized  H.  niger , 
a  ten-fold  increase  in  longitudinal  cell  divisions  in  the  subapical 
(pith)  region  is  observed.    Up  to  nine  days  after  daily  applications  of 
gibberellin  no  increase  in  cell  length  over  the  controls  can  be  seen, 
indicating  that,  for  this  tissue  at  least,  gibberellin  is  acting  as  a 
cell  division  factor. 

If  gibberellin  is  applied  to  the  apex  of  completely  defoliated  plants 
the  characteristic  increase  in  cell  divisions  is  observed.    However,  the 
increase  occurs  in  both  the  transverse  and  longitudinal  planes  and  not 
in  the  longitudinal  alone.    As  yet  the  cause  for  the  "defoliation 
response"  is  not  known  although  two  solutions  suggest  themselves s    l)  by 
removing  the  leaves  a  mechanical  restriction  on  the  subapical  region  is 
removed,  and  2)  by  removing  the  leaves  the  number  of  points  of  entry  of 
gibberellin  to  the  subapical  region  is  increased. 

[Abstract  of  the  paper  presented  August  29,  1957  a~t  the 
"Gibberellin  and  Kinetin"  session  (j.  L.  Liverman  pre- 
siding) sponsored  jointly  by  the  American  Society  of 
Plant  Physiologists  and  the  Physiological  Section  of  the 
Botanical  Society  of  America,  Stanford  University, 
Stanford,  California] 

390.  SACHS  (R.  M.)  and  LANG  (A. )..... . .1957 

EFFECT  OF  GIBBERELLIN  ON  CELL  DIVISION  IN  HYOSCYAMUS 

Science  125.  pp.  1144-1145  (1957).  (in  English;  one  figure, 

one  table,  in  USDA  Library ^  Washington,  D.  C.) 

Plants  of  Hyoscyamus  niger  (I)  were  grown  from  seed  in  a  greenhouse  at 
20°  or  greater  with  a  photoperiod  of  18  hrs.    Gibberellin  (II)  in  glass- 
distd„  H20  contg.  a  small  amt.  of  Tween  20  was  applied  with  a  syringe  at 
the  base  of  a  leaf  as  close  to  the  apex  as  possible.    After  appropriate 
treatment,  meta-,  ana-,  and  telophase  division  figures  were  counted  m 
the  shoot  apex  proper  (III)  and  the  subapical  region  (IV )  enclosed  by  the 
provascular  region.    The  number  of  division  figures  (V)/60-u  tissue  slice 
for  controls  were  (hrs.  after  application  II,  V  for  III,  longitudinal  V 
for  IV,  transverse  V  for  IV) :    0,  12  ±  2,  2  ±  1,  3  ±  1;  6,  12  ±  1,  5  * 
1,  4  i  1;  12,  15  t  2,  1  i  0.5,  4  t  0.5,  16,  15  i  3,  1  ±  1,  3  t  1;  24,  9  i 
3,  3  t  0.5,  8  £  2.     Corresponding  values  by  using  5Y*H  were:    6,  8  -b 
1,  3  i  1,  6  i  1,  12,  13  i,  2,  3  ±  2,  6  ±  2;  18,  11  +  1,  12  ±  4,  lit  2; 
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24 ,  12  ±  1,  29  t  3,  10  t  2  (Longitudinal  and  transverse-division  figures, 
the  spindle  axes  of  which  form  angles  of  0-45  and  45-135%  resp.,  with 
the  longitudinal  axis  of  the  plant).     Only  the  longitudinal  V  were  sig- 
nificant.   The  effect  extended  over  the  uppermost  65O-8OO  ji  of  IV.  The 
data  indicate  that  II  may  function  as  a  regulator  of  cell  division  as 
well  as  of  cell  elongation .    Dividing  cells  in  IV  of  I  were  1.5  times  as 
long  as  nondividing  ones  in  treated  and  control  plants ,  and  length  of 
cells  was  unchanged  by  9  daily  applications  of  II. 

[C.A.  51,  14024-14025  (1957) j  complete] 

SAD  AS IVAN  (T.  S. )...... .1951 

ROLE  OF  TRACE  ELEMENTS  IN  CONTROL  OF  ROOT-INFECTING  FUNGI 

Proceedings  of  the  Indian  Academy  of  Sciences,  Section  B,  22,, 
pp.  135-149  (1951).  (In  English;  6  figures,  5  tables;  in 

USDA  Library,  Washington,  D„  C.) 

In  this  paper,  presented  at  the  Seventh  International  Botanical  Congress, 
Stockholm,  1950,  the  author  collates  and  discusses  the  results  obtained 
by  Yogeswari  [R.A.M.,  28,  p.  233]   (and  Ph.D.  thesis,  University  of  Madras, 
1950),  Sarojini  [see  above,  p.  23],.  and  Sulochana  (M.Sc.  thesis,  Uni- 
versity of  Madras,  1950),  all  working  at  the  University  Botany  Department, 
Madras,  on  the  role  of  certain  trace  elements  on  the  growth  in  pure  cul- 
ture of  Fusarium  vasinfectum,  F.  udum,  and  F.  monili forme  fGibberella 
fu.iikuroil .  and  also  on  the  saprophytic  and  parasitic  activity  of  these 
fungi  in  nutrient -amended  wilt-sick  soils. 

In  1950  Yogeswari  demonstrated  increased  metabolism  of  and  accumulation 
of  potassium  in  the  mycelium  when  zinc  was  added  compared  with  cultures 
to  which  boron  was  added  and  the  control.    Sucrose  consumption  from  identi- 
cal substrata  was  quantitatively  greater  when  boron  was  present  than  when 
zinc  was  given,  though  the  amount  utilized  by  the  fungi  was  greater  in 
the  latter  case  than  the  former. 

Sulochana  considerably  extended  the  list  of  micro-elements  employed  by 
Sarojini  and  studied  the  effect  of  colonization  and  survival  of 
F.  vasinfectum  on  buried  cotton  root -pieces  and  of  micro-nutrient  ele- 
ments on  sporulation  of  the  fungus  in  pure  culture.    Lithium  and 
molybdenum  exhibited  a  maximum  inhibitory  effect  on  micro-  and  macro- 
conidial  production.    Of  the  eight  elements  tested,  boron  (at  80  p. p.m.) 
inhibited  the  saprophytic  activity  of  the  fungus  by  reducing  both  the 
percentage  colonization  on  root  pieces  and  the  percentage  survival  in 
them  over  a  period  of  24  weeks'  incubation.     The  work  also  demonstrated 
that  quantitatively  the  bacterial  population  of  the  various  nutrient- 
amended  soils  showed  varying  degrees  of  response,  the  maximum  increase 
being  brought  about  by  the  addition  of  manganese,  the  others  following 
in  the  order  boron,  molybdenum,  lithium,  zinc,  cobalt,  aluminum,  and 
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nickel »    Nevertheless,  boron  was  more  beneficial  than  manganese  as 
regards  effective  control  of  colonization  and  saprophytic  activity,  since 
it  suppressed  sporulation  as  well  as  increasing  microbial  antagonism  in 
soilo 

[R. A.M.  22,  36-37  (1953);  complete] 

SAHA  (j„  C.  )  

DISEASES  OF  RICE  AND  METHODS  FOR  THEIR  CONTROL 

Science  and  Culture  (Calcutta)  11,  pp.  13-20,  69-7^  (19^5). 
(in  English j  3  figures;  in  USDA  Library,  Washington,  D.  C„) 

The  following  is  taken  from  p.  20,  and  is  the  only  portion  of  the  article 
referring  to  the  bakanae  diseases 

Fusarium  Disease 

Causes    Fusarium  sp. 

This  disease  may  appear  in  the  seedling  stage  or  later »    When  seed- 
lings are  attacked  they  turn  pale  or  yellowish -green  and  die,  whether 
transplanted  or  not.     In  older  plants  the  disease  is  characterised 
by  the  abnormal  elongation  of  the  infected  tillers  which  come  into 
'spot  blade'  several  weeks  before  the  rest  of  the  healthy  crop;  they 
bear  pale  green  boot  leaves  and  shoot  conspicuously  above  the  gen- 
eral level  of  the  crop*    The  culms  of  such  plants  come  out  of  their 
sheaths,  revealing  the  basal  regions  of  the  internodeso  These 
plants  are  particularly  attacked  at  the  collar  region  and  succumb 
within  a  week;  when  pulled  up  the  dead  plants  easily  separate  at 
the  collar o    The  leaves  are  characterised  by  turning  brown  at  the 
margin  and  remaining  green  longer  in  a  strip  on  both  sides  along  the 
midrib,  the  leaves  ultimately  drying  up  one  after  another  from  belowD 
The  culm  also  produces  adventitious  roots  from  the  first,  second  and 
the  third  node  above  the  soil  but  the  under  ground  root  system  re- 
mains normal.    The  diseased  plant  on  splitting  shows  a  distinct  dis- 
colouration of  the  spongy  tissues  near  the  node.    The  fungus  is 
sometimes  said  to  cause  sterility  in  plants. 

In  Japan  the  fungus  causes  more  or  less  the  same  symptoms  in  the 
seedlings  where  its  effect  is  commonly  known  as  'bakanae'  but  the 
adventitious  roots  are  not  produced  nor  the  other  symptoms  on  the 
mature  plants  are  seen. 

Occurrence „ -  The  disease  is  reported  from  Manipur,  Gourdaspur,  Pusa 
and  Madras  in  India,  from  Japan,  China,  Ceylon,  United  States,  the 
Philippines,  British  Guiana,  Madagascar,  Indo-China  and  other 
countries „ 
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Control  Measures o-  The  disease  can  be  controlled  to  some  extent  by 
half  an  hour's  treatment  of  the  seed  with  2$  copper  sulphate  solu- 
tion before  sowing . 

393.  SALISBURY  (F.  B . ) . . . . . . . 1957 

PLANT  GROWTH  SUBSTANCES 

Scientific  American  196.  (No.  4),  pp.  125-X3Q,  132,  134  (1957) . 
(in  English;  8  figures;  in  USDA  Library,  Washington,  D„  C.) 

An  account  of  the  new  work  on  plant  growth  regulators  presented  at  the 
symposium  on  "Growth  Regulators  Other  Than  Auxins"  held  at  the  Storrs, 
Connecticut  meeting  of  the  American  Institute  of  Biological  Sciences. 

[Abstract  by  F.  H.  Stodola] 

394.  SANWAL  (B.  D. ) . . . . . . .1956 

INVESTIGATIONS  ON  THE  METABOLISM  OF  FUSARIUM  LYCOPERSICI  SACC. 
WITH  THE  AID  OF  RADIOACTIVE  CARBON 

Phytopathologische  Zeitschrift  2^,  pp.  335-384  (1956).  (In 
German;  4  figures;  11  graphs;  in  USDA  Library,  Washington,  D.  C.) 

In  further  studies  at  the  Federal  Institute  of  Technology,  Zurich, 
Switzerland  [R.A.M.,  2ib  p.  5531,  a  virulent  strain  of  Fusarium 
fbulbigenum  var„]  lvcopersici ,  producing  large  amounts  of  aerial 
mycelium  on  malt  agar  and  highly  pathogenic  to  tomato  \VfrT  p.  401  and 
next  abstract],  secreted  smaller  amounts  of  toxins  on  Richards 's  medium 
than  did  a  non-pathogenic  isolate  forming  little  or  no  mycelium.  How- 
ever, when  the  glucose  and  nitrogen  contents  of  the  medium  were  reduced 
by  half  the  normal  to  2.5  and  0„5  Vev  cent.,  respectively,  toxin  produc- 
tion by  the  virulent  strain  was  more  abundant  than  by  the  non -pathogenic „ 

With  2.5  per  cent,  glycine  as  sole  source  of  carbon,  the  fungus  produced 
all  its  three  known  toxins,  vasinfuscarin,  fusarinic  acid,  and  lyco- 
marasmm.     It  can  be  tagged  after  five  to  eight  days'  growth  in  a  medium 
containing  90  \i  C  per  ml.  of  2-Ci4-glycine,  at  which  level  of  radio- 
activity some  40  per  cent,  of  the  cells  are  non -viable  but  virulence  is 
not  impaired.     Inoculated  into  healthy  tomato  plants,  the  tagged  mycelium 
secretes  certain  radioactive  components  which  induce  vein-clearing  symp- 
toms on  the  leaves  and  vascular  browning  of  the  stems.  Substances 
secreted  by  both  the  pathogenic  and  non-pathogenic  isolates  include  pro- 
teins (of  which  the  former  produces  more  than  four  times  as  much  as  the 
latter),  amino  acids,  and  sugars.    Details  are  given  of  the  changes  under- 
gone by  fusarinic  acid  on  its  introduction  into  tomato  cuttings  at  the 
minimal  dose  of  I50  mg.  per  kg.  fresh  weight.    At  200  mg.  per  kg.  some  77 
per  cent,  of  the  compound  is  metabolized  by  the  host  cells  as  compared 
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with  93  per  cent,  at  100  mg,;  the  difference  probably  being  the  residue 
in  excess  of  the  quantity  required  to  produce  disease.    It  is  postu- 
lated that  the  injury  caused  by  fusarinic  acid  may  result  from  its  con- 
version into  more  toxic  substances  within  the  host. 

[R.A.M.  25j  554-555(1956);  complete] 

395.  SAROJINI  (T.  So)  and  YOGESWARI  (L. )...... .19^7 

AERATION  AFFECTING  GROWTH  AND  SP0RULATI0N  OF  SOME  SOIL  FUSARIA 
IN  LIQUID  CULTURES 

Proceedings  of  the  Indian  Academy  of  Sciences,  Section  B,  26, 
pp.  69-76  (l947)o  (In  English;  6  figures;  in  USDA  Library, 

Washington,  D„  C) 

At  the  University  of  Madras  the  authors  studied  the  effect  of  aseptic 
aeration  on  the  growth  and  sporulation  of  Fusarium  vasmf ectum,  F. 
moniliforme  [ Gibberella  fu.likuroil ,  and  F.  udum,  isolated  from  root  rots 
of  cotton,  rice,  and  pigeon  pea  [R.A.M.,  xx,  p.  496],  respectively. 
Aeration  was  effected  by  connecting  a  series  of  Erlenmeyer  flasks  con- 
taining sterilized  liquid  cultures  of  the  fungi  to  an  air  pump,  the  rate 
of  air  flow  being  adjusted  at  660  ml.  per  minute  and  the  incoming  cur- 
rent rendered  aseptic  by  passage  through  disinfectants  in  Woulff 's 
flasks.    The  experiments  were  conducted  at  a  temperature  of  25°  to  3C°  C„ 

The  sporulation  of  the  three  species  reached  an  optimum  at  0.2  per  cent, 
nitrate  nitrogen  in  Home  and  Mitter's  standard  liquid  medium,.  Aeration 
promoted  mycelial  growth  (on  both  dry  and  ash  weight  basis)  but  progres- 
sively inhibited  sporulation  (determined  quantitatively).  It  exerted  no 
direct  effect  on  the  pH  of  the  culture  medium. 

[R.A.M.  22,  I55  (1948),  complete] 

396 .  SAWADA  (K. )...... . 1912 

DISEASES  OF  AGRICULTURAL  PRODUCTS  IN  JAPAN 

Formosan  Agricultural  Review  (Taiwan  Nojiho)  No.  63,  pp.  10  and 
16  (l912)o  (in  Japanese;  in  National  Institute  of  Agricul- 

tural Sciences,  Nishigahara,  Tokyo;  copy  supplied  by  Prof.  T.  Asai, 
Institute  of  Applied  Microbiology,  University  of  Tokyo) 

The  following  is  a  translation  of  the  general  information  found  on 
page  10s 

In  a  study  by  Miyake  43  kinds  of  fungi  are  reported  that  cause 
rice  diseases.     There  are,  however,  33  other  kinds  of  fungi 
causing  rice  diseases  in  other  countries  which  have  not  been 
found  in  Japan.    Also  there  are  45  other  kinds  of  fungi  about 
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which  there  is  still  question.     In  addition,  on  the  island  of 
Formosa  there  are  other  new  types  of  fungi  which  cause  rice  dis- 
ease.   These  fungi  are  now  under  investigation. 

Among  the  twelve  main  diseases  caused  by  fungi  is  listed  the 
"Bakanae"  disease  and  the  following  is  a  translation  of  the  mate- 
rial on  page  16  which  pertains  to  this  condition. 

Bakanae  Disease 

Fusarium  heterosporum  Nees 

This  disease  is  found  mainly  in  wet  rice  fields  and  very  often 
causes  severe  damage.    On  this  island  [Formosa]  the  disease  is 
most  severe  in  the  mid  and  northern  parts.    The  damage  is  some- 
times over  30-^0$.    About  one -half  month  after  planting  in  the 
seed  bed,  lean  pale  green  seedlings  are  observed  among  the  normal 
ones.    These  seedlings  are  affected  by  this  disease  and  in  some 
years  are  very  numerous.    Severely  infected  seedlings  die  after 
transplanting.    The  disease  spreads  to  other  plants  and  kills  them 
also.     If  the  less  affected  plants  continue  to  grow  until  heads 
appear,  the  plant  will  be  taller  than  normal,  paler  green  and  have 
thinner  and  longer  leaves 0    The  heads  appear  a  few  days  earlier  in 
the  affected  plants.    However,  most  of  the  rice  grains  do  not  ripen 
completely.    Natives  believe  this  is  because  It  is  a  male  plant. 
This  disease  Is  found  more  often  in  the  second  crop  than  in  the 
first.    An  attempt  was  made  to  see  if  the  disease  is  caused  by 
transplanting,  so  infected  rice  seedlings  were  examined.    There  were 
many  exposed  roots  on  the  nodes  and  a  pale  pinkish-white  powder  was 
observed  above  the  nodes.    This  powder  consists  of  conidia  of  the 
disease-causing  fungus  which  grow  on  many -branched  conidiophores . 
At  the  beginning  these  conidia  are  unicellular  and  later  on  form  1-5 
septa  and  become  colorless,  having  a  spindle  form  or  crescent  shape. 
Sometimes  they  are  straight  with  bends  at  the  end.    The  size  of 
conidia  is  33-5^  X  3-+  u.    The  conidium  produces  mycelium  when  it 
germinates.    On  microscopic  examination,  the  plant  system  is  found 
to  contain  mycelium.    It  is  thought  that  the  plants  grow  taller  due 
to  some  stimulation  from  the  mycelium. 

Prevention  methods  %  1.  Select  seeds  by  salt  water  method  and  avoid 
heavy  seeding.  2.  Use  care  in  transplanting.  3°  Destroy  affected 
seedlings  by  burning. 

[Translation  by  H.  Sasame;  checked  by  Prof.  Asai] 

SAWADA  (K. )....... 1917 

CONTRIBUTIONS  ON  FORMOSAN  FUNGI 

Transactions  of  the  Natural  History  Society  of  Formosa  J  (No.  32), 
pp.  131-133  (1917).  (In  Japanese;  in  USDA  Library, 

Washington,  D.  C.) 
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The  following  is  a  complete  translation  of  pp.  131-133 ,  the  only  portion 
of  the  paper  dealing  with  the  bakanae  organisms 

Lisea  f u.i ikuroi  %    Sawada  sp„  nov. 

The  black-violet  or  blue-black  perithecium,  which  grows  in  clumps 
on  the  surface  of  the  stem  or  leaf -stem,  is  generally  globose  and 
its  surface  is  uneven;  its  size  is  in  the  range  of  240-360  x  220- 
420  jll,  and  the  size  of  the  polygon-shaped  cell,  composing  the 
perithecial  wall,  is  12-16  x  8-14  ju. 

The  colorless,  thin-membraned,  cylindrical  ascus  holds  eight  spores 
in  a  row.    The  size  of  the  ascus  with  rounded  apex  is  96-120  x  8-12 
p..    The  colorless,  elongated  ascospore  has  a  rounded  apex,  a  round 
base,  a  septum  at  the  slightly  constricted  middle,  and  a  size  of 
12-24  x  6=9  ii,  and  grows  at  the  node,  internode,  or  sheath  of  the 


This  perithecial  fungus  described  above  is  always  found  on  rice 
plants  killed  by  the  "Bakanae"  disease,  and  occurs  at  the  same  time 
with  the  septate  conidial  stage  of  the  'Bakanae'  fungus,  and  there- 
fore this  fungus  is  actually  an  ascomycete.    Since  S.  Hori's  publi- 
cation, the  '  'Bakanae  "  fungus  has  been  named  Fusarium  heterosporum 
Neeso    However,  this  fungus,  through  August  and  autumn  in  Europe, 
North  and  South  America,  parasitizes  the  buds  of  Lolium  perenne , 
the  seeds  and  ears  of  corn,  Secale  cereale,  Spartina  stricta, 
G-lvcerla  f luitans .  Festuca  arundinacea.  Lolium  arvense ,  Lolium 
temulentum.  Molinia  caerulea.  Fnleum  pratense.  and  Poa  annua,  and 
often  it  grows  together  with  bacteria;  also,  according  to  Felix 
von  Thuemen  (Die  Pilze  der  Reispflanze.  eine  Monographie,  1889)  it 
grows  on  the  seed  and  other  parts  of  the  rice  plant .    Thus  this 
fungus  causes  the  "akakabi"  (red-fungus)  disease.    Although  this 
disease  is  always  found  on  rice  plants  on  this  island,  the  fungus 
causing  it  is  different  from  the  "Bakanae "  fungus .     It  is  doubtful 
whether  the  name  Fusarium  heterosporum  Nees  ought  to  be  applied  to 
the  "Bakanae  "  fungus,  as  was  also  claimed  by  Seto  and  Miyake,  so  I 
give  a  new  name  to  this  fungus  with  no  connection  with  Fusarium 
heterosporum  Nees.    There  are  twelve  species  in  the  Lisea  group; 
however,  none  of  them  coincides  with  this  fungus,  or  has  been  found 
on  the  rice  plant.    Therefore,  I  give  it  a  new  name  after  Yosaburo 
Fujikuro,  who  discovered  and  recognized  it. 

[Translation  by  H.  Sasame;  checked  by  Dr.  C.  W.  Hesseltine 
(NU)  and  Prof.  T.  Asai,  Institute  of  Applied  Microbiology, 
Tokyo  University] 


rice  plant 


Nov.  11,  1916  Fujikuro 
Nov.  29,  1916  Sawada 
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398.    SAWADA  (K. ). . . . . . .1919 

DESCRIPTIVE  CATALOGUE  OF  THE  FORMOSAN  FUNGI 

Government  of  Formosa  Agricultural  Experiment  Station  Special 
Bulletin  No,  19,  pp.  25I-257  (1919).  (in  Japanese;  this 

volume  has  695  Pa6©s,  followed  by  Ik  plates  showing  morphologi- 
cal characteristics  of  the  organisms.    Each  plate  has  a  page  of 
legend  opposite.     The  eighth  plate  (the  plates  are  not  numbered) 
deals  with  Lisea  fu.iikuroi  Sawada.    The  book  has  an  index  (40 
pages)  of  host  plants  in  Japanese,  followed  by  a  k'j-page  index 
of  host  plants  in  Latino     Finally  there  is  an  index  (22  pages) 
of  organisms  in  Latin  and  English.)  (in  USDA  Library, 

Washington,  D.  C«) 

The  following  is  an  abstract  prepared  by  F.  Ho  Stodola  from  a  transla- 
tion by  H.  Sasameo 

Subfamily  Nectriae 
Genus  Lisea 

Bakanae  Disease 

Lisea  fu.iikuroi  Sawada 

Sawada,  K.     "Contributions  on  Formosan  Fungi"  in  Trans . 
Nat.  Hist.  Soc.  Formosa  2  (No.  32),  pp.  131-133  (1917). 
[See  Abstract  397] 

Syn.  Fusarium  heterosporum  Nees 

Hori,  S.  Agri.  Exp.  Sta.  Record  No.  12.     [See  Abstract  l$k] 

Hori,  S.     "Lectures  on  Plant  Diseases",  pp.  llU-121  (1908) 
[Should  be  "1903".    See  Abstract  155] 

Kawakami,  T.  and  Suzuki,  R.     "List  of  Fungi  on  Cultivated 
Plants  in  Formosa"  in  Bull.  Agri,  Exp,  Sta.  Gov '  t .  Formosa  No0  1_, 
p.  5  (1908).     [See  Abstract  193] 

Ideta,  A.     "Handbook  of  Plant  Diseases  in  Japan"  Vol.  II, 
p.  785  (l91l)o     [See  Abstract  162] 

Bokura,  U.     "Diseases  of  Cultivated  Plants  and  Their  Treat- 
ment", p„  219  (l912)o     [See  Abstract  38] 

Sawada,  K„     Formosan  Agricultural  Review  No.  63,  p.  16  (1912). 
[See  Abstract  396] 


s 

Abstract 
398 


Symptoms 


This  disease  attacks  mainly  the  stem  of  rice  plants .     In  Formosa, 
the  disease  is  especially  severe  during  the  second  crop  season  and 
is  rarely  found  in  the  first  crop.    The  disease  is  present  all  over 
the  island,  and  with  some  varieties  as  much  as  70$  of  the  crop  is 
destroyed.     In  the  seedling  stage,  the  disease  appears  when  the 
seedlings  attain  a  height  of  about  2  inches.    The  affected  seedlings 
grow  higher  and  thinner  than  the  normal  ones  and  become  pale  green. 
When  normal  seedlings  grow  to  an  average  height  of  6.2  inches,  the 
average  height  of  affected  seedlings  is  8.2  inches.     The  leaves  of 
the  affected  seedlings  are  narrower  than  those  of  normal  plants . 
Severely  affected  plants  are  gradually  killed  and  less  affected 
seedlings  which  survive  are  transplanted  in  the  rice  field. 

Bottom  leaf                  Center  leaf  Top  leaf 

Length    ;  Width  Length  ;    Width  Length  ;  Width 

Normal 

seedling  0.^9  in.  O.O78  in.  2.9  in.  0.096  in.  4.3  in.  0.088  in. 
Affected 

seedling      0.62         O.O72  3.3  O.O78  5.2  0.069 

A  description  of  the  organism  is  given  which  is  essentially  the  same 
as  that  to  be  found  in  Sawada  "Contribution  on  Formosan  Fungi" 
Transactions  o_f  the  Natural  History  Society  of  Formosa  31.  pp.  131- 
135  (1917).     [See  Abstract  397,  the  section  starting  with  "The  black- 
violet"  and  ending  with  "Oryza  sativa  Lon] 

This  section  is  followed  by  2-1^2  pages  on  the  distribution  of  the 
bakanae  disease  in  Formosa.    Next  is  given  material,  which  is  about 
the  same  as  that  appearing  in  the  "Note"  found  in  the  1917  Sawada 
reference  mentioned  above. 

On  page  257;  "the  following  information  on  the  bakanae  disease  is 
givens    Hori  stated  that  this  disease  was  especially  severe  in  Japan 
when  sprouted  seeds  were  sown.    However,  in  Formosa  there  was  no  case 
of  the  disease  during  the  first  crop.    During  the  second  crop,  the 
disease  was  prevalent  even  if  non-sprouted  seeds  were  sown. 

Hori  also  stated  that  the  disease  occurred  more  often  in  damp  weather. 
However,  in  Northern  Formosa,  where  there  is  one  or  two  months  of 
rainy  weather  during  the  first  crop  season,  little  bakanae  disease 
was  found.    During  the  dry  weather  which  occurred  at  the  time  of  the 
second  crop  season,  there  was  much  of  the  disease. 

In  Formosa,  for  the  second  crop  the  seedlings  are  removed  after  the 
field  becomes  dry  so  that  hardly  any  of  the  root  is  pulled  out.  Be- 
cause the  disease  is  so  prevalent  at  this  season,  it  is  assumed  that 
the  fungus  attacks  the  plant  at  the  point  where  it  is  torn  off  from 
the  roots. 
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399.    SAWADA  (K. )  and  KUROSAWA  (E. ) . . . . . . . 1924 

ON  THE  PREVENTION  OF  THE  BAKANAE  DISEASE  OF  RICE  [PRELIMINARY 
NOTE] 

Taiwan  Sotokufu  Chuo  Kenkyusho  Nogyobu  Iho  (Formosan  Department  of 
Agriculture  Central  Experiment  Station  Bulletin)  No.  21,  pp.  1-19 
(1924).  (in  Japanese,  in  Library  of  National  Institute  of 

Agricultural  Sciences,  Nishigahara,  Tokyo;  copy  supplied  by 
Dr.  T.  Hayashi) 

This  rice  disease  is  one  of  the  most  destructive  in  the  nursery  bed  and 
in  the  field  (second  crop)  in  Formosa,  sometimes  amounting  to  as  high  as 
70%  of  infection  in  a  field.     In  the  nursery  bed,  initial  symptoms  may 
be  seen  several  days  after  seeding.    The  effected  seedlings  are  slender 
and  tall,  with  narrow  and  yellowish  leaves.    The  roots  are  poor  in  growth. 
The  angle  between  the  leaves  and  the  top  of  the  stem  is  wider  than  normal. 
Frequently,  affected  seedlings  are  killed  at  the  time  of  transplanting. 
They  often  produce  a  pink  bloom  at  their  base.     In  the  paddy  field,  the 
symptoms  of  taller  and  yellowish  appearance  usually  become  visible  one 
month  after  transplanting.    The  affected  plants  may  continue  to  grow  up 
to  the  time  of  booting.     [This  is  the  stage  of  growth  in  cereals  at  which 
the  panicle  is  still  enveloped  by  leaf  sheaths  before  heading.]  Develop- 
ment of  adventitious  roots  at  the  nodes  above  the  ground  level  is  one  of 
the  features.    Eventually  the  plants  are  hindered  in  growth  and  killed, 
being  unable  to  head.    Dark  brown  streaks  are  visible  within  the  culm  of 
an  infected  tiller  in  transmitted  light.    A  cottony,  white  weft  of 
mycelium  may  be  found  within  the  hollow  stem.    The  starch  grains  in  the 
affected  stem  are  extraordinarily  few  in  number. 

When  the  grains  contaminated  with  microconidia  were  seeded,  they  produced 
abundant  infection.    When  the  panicles  were  inoculated  with  spore  suspen- 
sions at  the  time  of  flowering,  many  of  the  grains  lost  their  lustre  and 
were  covered  with  pink  bloom.    Microconidia  (one-celled,  hyaline  2-13  x 
2-4.5  |u)  and  macroconidia  (with  several  septa,  11-27  x  2.5-4  ju  to  33-57 
x  3-4.5  ^)  were  proven  to  be  homologous  with  Lisea  fujikuroi  by  culture 
and  inoculation  studies. 

The  fungus  was  found  to  be  viable  for  2  years  in  the  tissues  of  grain  and 
straw  kept  indoors.    An  exposure  of  seed-borne  conidia  to  sunlight  for 
67  hours,  was  not  sufficient  to  kill  the  conidia.    Several  tests  for  the 
dissemination  of  the  disease  demonstrated  that  the  seed-borne  pathogen 
plays  the  most  important  role.    For  seed  disinfection,  formalin,  mercuric 
chloride  or  modified  hot  water  treatment  (pre-soaking  at  30°  C.  for  7 
hours,  then  at  54 .4 e  C.  for  5  minutes)  are  effective. 

Handling  which  will  injure  the  roots  of  the  seedlings,  such  as  transfer- 
ring the  seedlings  from  the  nursery  bed,  will  favor  infection.    For  exam- 
ple, the  average  rate  of  infection  for  seedlings  carefully  dug  out  with  a 
shovel  was  19.7%  compared  with  47.1%  for  seedlings  pulled  out  by  hand. 

[Abstract  by  Prof.  H.  Asuyama,  Faculty  of  Agriculture, 
Tokyo  University] 
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400.  SAWADA  (K.)  and  KUROSAWA  (E.  )  ...1927 

SELECTION  OF  RICE  VARIETIES  RESISTANT  TO  THE  "BAKANAE"  DISEASE 

Taiwan  Sotokufu  Chuo  Kenkyusho  Nogyobu  Lho  (Formosan  Department  of 
Agriculture  Central  Experiment  Station  Bulletin)  No.  50,  pp.  1-40 
(1927)0  (In  Japanese;  in  Library  of  the  National  Institute 

of  Agricultural  Sciences,  Nishigahara,  Tokyo;  copy  supplied  by 
Dr.  T.  Hayashi) 

Over  a  period  of  five  years  the  authors  observed  the  occurrence  of  the 
"bakanae"  disease  in  well -prepared  beds  and  paddy  fields,  looking  for 
the  highest  rate  of  infection  in  each  rice  variety.    To  confirm  the  re- 
sults of  these  observations,  they  made  an  infection  experiment  in  which 
the  seeds  were  soaked  in  a  spore  suspension  of  the  causal  organism  and 
then  sown  in  the  seed  bed.    A  number  of  resistant  Formosan  and  Chinese 
varieties  were  found. 

[Translation  by  Prof.  T.  Yamaki;  abstract  by  Dr. 
B.  B.  Stowe] 

401.  SAWADA  (K. )....... 1931 

LIST  OF  FUNGI  FOUND  IN  FORMOSA 

Government  Research  Institute,  Taihoku,  Formosa,  103  pp.  (1931). 
(in  Latin  and  Japanese;  in  USDA  Library,  Washington,  D.  C.) 

An  alphabetical  list  without  references  is  given  of  over  ^kO  fungi  found 
in  Formosa,  Japan  [R.A.M. ,  X,  p.  555],  together  with  alphabetical  host 
indices  of  scientific  and  common  names. 

[R.A0M0  11,  205  (1932);  complete] 

On  page  'Jk  of  the  book  the  following  is  given  under  "Oryza  sativa": 

Lisea  fujikuroi  Saw.    I  254. 

[This  refers  to  Part  I  (p.  254)  of  Sawada's  "Descriptive 
Catalogue  of  the  Formosan  Fungi"  in  Government  of  Formosa 
Agricultural.  Experiment  Station  Special  Bulletin  No.  19, 
pp.  251-257  (1919)  (see  Abstract  398)] 

402.  SAWADA  (K.)  1952 

RESEARCHES  ON  FUNGI  IN  THE  T0H0KU  DISTRICT  OF  JAPAN  (II). 
ASC0MYCETES  AND  PR0T0MYCETES 

Ringyo  Shikenjo  Kenkyu  Hokoku  (Bulletin  of  the  Government  Forestry 
Experiment  Station)  No.  53,  pp.  135-194  (1952).  (in  Japanese 

and  Latin;  in  USDA  Library,  Washington,  D.  C.) 
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On  page  156  is  the  following: 

Gibberella  Sacc. 

66.    Fungus  producing  bakanae  disease 

Gibberella  Fu.iikuroi  (Sawada)  Wollenv. 

Lisea  Fu.iikuroi  Sawada.    Trans.  Nat.  Hist.  Soc.  Formosa  No.  31 
(1917)  [See  Abstr.  397];  Sawada. I.e.  I.  25I  (1919).     [See  Abstract 
398];  Ideta.  I.e.   ("Japanese  Plant  Pathology")  25I  (1923)  [See 
Abstract  I63];  Fusarium  heterosporum  Nees.    Hori.  Agricultural 
Experiment  Station  Record  No.  12  [See  Abstract  154];  Gibberella 
moniliformis  (Scheld.)  Winel.    Hara  I.e.   ("Pathologia  Agriculturalis 
Plantarum")  I55.     (1930)  [See  Abstract  122]. 

Orvza  sativa  (Rice).    Parasite  on  rice  seedlings. 
Mi-mai-mura,  Morioka 
Distribution:    Formosa,  Japan. 

403.  SCHROEDER  (C.  A.)  and  SPECTOR  (C.)..  .1957 

THE  EFFECT  OF  GIBBERELLIC  ACID  AND  INDOLEACETIC  ACID  ON  THE  CELLU- 
LAR PROLIFERATION  OF  FRUIT  TISSUE 

Plant  Physiology  22  (Supplement),  page  XXXIV  (1957).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 

Excised  pieces  of  the  pericarp  of  Citrus  medica  were  grown  under  aseptic 
conditions  on  a  defined  agar  medium.    Gibberellic  acid  (G.A.)  and  indole- 
acetic  acid  (IAA)  were  added  in  various  concentrations  to  give  a  total  of 
18  combinations. 

After  the  8  week  experiment,  IAA  increased  cell  proliferation  as  its  con- 
centration was  increased  (0,  0.01,  1.0  ppm).    G.A.  (0,  0.5,  5,  25,  50, 
100  ppm)  in  the  absence  of  IAA  caused  optimum  stimulation  of  cell  prolif- 
eration at  5  ppm.    In  the  presence  of  IAA,  G.A.  caused  a  marked  growth 
stimulation  at  0.5  ppm  and  the  stimulatory  effect  extended  through  25 
ppm.    In  all  cases  50  and  100  PPm  of  G.A.  appeared  to  be  toxic. 

[Abstract  of  the  paper  presented  August  28,  1957  at  the 
"Gibberellin"  session  (B.  0.  Phinney  presiding)  sponsored 
jointly  by  the  American  Society  of  Plant  Physiologists  and 
the  Physiological  Section  of  the  Botanical  Society  of 
America,  Stanford  University,  Stanford,  California] 

404.  SCHROEDER  (C.  A.)  and  SPECTOR  (C„)  ..1957 

EFFECT  OF  GIBBERELLIC  ACID  AND  INDOLEACETIC  ACID  ON  GROWTH  OF 
EXCISED  FRUIT  TISSUE 
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Science  126.  p.  701  (1957).  (in  English;  2  figures;  in  USDA 

Library ,  Washington,  D„  C.) 

A  study  was  made  of  the  effect  of  gibberellic  acid  in  stimulating  callus 
formation  in  excised  fruit  tissue  cultures.    The  tissues  used  were  ob- 
tained from  the  mesocarp  of  a  mature  citron  (Citrus  medica)  and  grown 
under  aseptic  conditions  on  a  defined  agar  medium.    Gibberellic  acid  (GA) 
and  indoleacetic  acid  (IAA)  were  added  in  various  concentrations  to  give 
18  different  combinations.    Both  IAA  and  GA,  used  separately,  stimulated 
callus  formation.    GA  (5  ppm)  caused  maximum  weight  increase,  while  lower 
and  higher  concentrations  were  much  less  effective.    However,  in  the 
presence  of  IAA,  0.5  ppm  of  GA  caused  a  marked  increase  in  the  weight  of 
the  explants,  and  the  stimulatory  effect  of  GA  increased  up  to  a  concen- 
tration of  25  ppm. 

: 

[Abstract  by  F.  H.  Stodola] 

405.  SCOTT  (R„  A.)  and  LIVERMAN  (j0  L. )...... .1957 

CONTROL  OF  ETIOLATED  BEAN  LEAF -DISK  EXPANSION  BY  GIBBER ELLINS 

AND  ADENINE 

Science  126.  pp.  122-124  (1957).  (in  English;  one  table;  in 

USDA  Library,  Washington,  D.  C.) 

The  interaction  of  light  and  growth  substances  in  controlling  growth  was 
studied  in  excised  leaf  disks  of  dark -grown  beans.    Co  and  kinins  have 
been  found  to  enhance  growth  promotion  by  red  light  (65OO  A)  and  to  modify 
growth  inhibition  by  far  red  light  (7350  A).     In  this  expt.,  adenine  and 
thiopurinesuccinic  acid  were  shown  to  promote  equal  growth  in  both  red  and 
far  red  light  and  in  darkness .    Gibberellin  also  promoted  growth  in  red 
light  and  in  darkness,  almost  independently  of  concn.,  but  far  red  light 
partially  inhibited  its  effect. 

[CcAo  51,  I57IO-I57II  (1957);  complete} 

406.  SETA  (Y.)  and  SUMIKI  (Y. )...... .1952 

THE  BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  26.     THE  CHEMICAL  CONSTI- 
TUTION OF  GIBBERELLIN.     PART  6 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  26,  pp0  5O8-5O9  (1952).  (in  Japanese, 

with  English  summary;  in  USDA  Library,  Washington,  P.  C.) 

In  the  previous  paper  of  this  series,  we  assumed  that  the  position  of 
the  carbonyl  group  in  gibberic  acid  should  be  in  its  side  chain  but  not 
in  its  mother  nucleus,  adjusting  to  the  terminal  methyl  group,  from  the 
results  of  the  oxidation  of  gibberic  acid  with  Se02. 


GPO  813621-26 


s 

Abstracts 
406  and  407 

In  this  paper ,  the  gibberic  acid  was  treated  with  hydroxylamine  and  its 
oxim  was  prepared-    This  oxim  was  treated  with  phosphorus  pentachloride 
to  perform  Beckmann's  rearrangement  and  then  the  reaction  mixture  was 
hydrolysed  with  concentrated  hydrochloric  acido    As  the  hydrolytic  prod- 
ucts, the  methylamine  (0.7  moles),  a  dibasic  acid,  C16H1e(G00H)2,  (0.3 
moles)  and  a  substance,  d.  p.  305~7°  (0.2  moles)  were  obtained.  The 
methylamine  was  identified  as  its  picrolonate  and  a  dibasic  acid  was 
identified  from  the  results  of  the  elementary  analysis  and  the  molecular 
weight  determination.    The  crystalline  substance  decomposing  at  305*-7° 
\\ras  assumed  its  molecular  formula  would  be  19^1— 23O3N0 

From  the  facts  above  described  we  confirmed  that  the  position  of  the 
ketone  group  in  gebberic  acid  must  be  located  not  in  the  fluorene 
nucleus  but  in  one  of  the  side  chains,  adjusting  to  the  methyl  group  of 
its  side  chain  and,  moreover,  the  terminal  radical  of  this  side  chain 
must  be  a  methyl  group  but  not  a  carboxyl  group,  as  it  was  shown  in  the 
figure . 

[Complete  summary  from  the  paper .    An  abstract  appears 
in  C.A.  48,  12920  (1954).] 

407.    SETA  (Y.),  KITAMURA  (H.),  TAKAHASHI  (N.),  and  SUMIKI  (Y. )......  .1957 

BIOCHEMISTRY  OF  BAKANAE  FUNGUS .     PART  38.     CHEMICAL  STRUCTURE 
OF  C IBBERELLINSo  VIII 

Bulletin  of  the  Agricultural  Chemical  Society  of  Japan  21,  pp.  73- 
74  (1957).  (in  Japanese;  in  USDA  Library,  Washington,  D.  C.) 

Sirs* 

As  had  been  described  in  previous  paper,  gibberellin  A±  has  one  carboxyl, 
two  hydroxyls  and  one  lactone  as  the  functional  groups  and  absorbs  1  mole 
of  hydrogen  on  catalytic  hydrogenation  with  Pt02,  showing  the  presence 
of  one  carbon-carbon  double  bond.     On  the  ozonolysis  of  gibberellin  Ax 
methyl  ester  to  determine  the  position  of  the  double  bond,  we  obtained 
formaldehyde  (ca.  45$  of  theoretical  amount),  formic  acid  (33$)  >  a  neu- 
tral compound,  CigH^Oy,  m.p.  135°  (resolidifies  and  remelts  at  170°) 
(I)  and  an  acid  C19H240o  m.p.  98*  (II)  (methyl  ester  m.p.  169°).  (i) 
shows  infrared  absorption  at  1765  (lactone),  I75O  (5-membered  ring  ketone), 
1735  (ester  carbonyl)  cm-1  and  oxidised  with  H202  to  (ll).     It  shows 
negative  reaction  towards  Sciff 's  reagent  but  reduces  ammoniacal  silver 
nitrate  solution  or  Fehling's  solution,  suggesting  to  be  a-  or  B-ketol, 
Further,  (l)  is  not  affected  by  KI04,  but  its  reduction  product  with 
NaBH^.,  m.p.  95-100°,  readily  consumes  HI04,  producing  aldehydic  substance. 
From  these  facts,   (i)  is  considered  to  be  a-ketol.     The  nature  of  the 
functional  groups  of  (ll)  are  proved  to  be  one  carbomethoxyl  (infrared 
absorption  at  I732  cm-1),  one  carboxyl  (1703  cm-1),  one  hydroxyl  (mono 
acetyl  derivative  of  its  methyl  ester,  m.p.  195°)  one  lactone  (I758  cirri) 
and  one  6 -member ed  ring  ketone  (1713  cm-1  in  its  methyl  ester)  from  chemi- 
cal and  infrared  spectroscopic  investigations. 
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From  these  results  above  described,  it  is  assumed  that  (i)  and  (II")  shall 
have  the  partial  structures  shown  in  Figures,  and,  consequently,  gibberel- 
lin       has  the  partial  structure  (illb)  in  the  neighbourhood  of  its 
ethylenic  double  bond. 

According  to  the  private  communication  from  Dr.  Grove  (September  7"th, 
1956),  which  was  a  copy  to  "Chemistry  and  Industry",  he  proposed  Fig.  (IV) 
as  the  chemical  structure  of  gibberellic  acid  (our  A3). 

The  presence  of  such  a  D-ring  in  gibberellin  Ax  as  shown  in  Fig.   (V)  and 
(VI)  is  supported  by  the  following  experiments,,    Gibberellin  A±  gives 
1,7-dimethyl  fluorene  (VIl)  on  Se-dehydrogenation,  but  from  (II),  unlike 
the  case  of  Ax,  a  hydroxyl  compound  C14H120,  m.p.  159-61°,  is  obtained 
which  was  identified  as  l-methyl-7-hydroxy  fluorene  (VIII)  by  comparison 
with  synthetic  specimen,  which  was  kindly  sent  us  by  Dr.  J.  F.  Grove  of 
Imperial  Chemical  Industries  Ltd.  England .    This  fact  indicates  that  one 
hydroxyl  group  in  gibberellin  A.£  must  be  at  4-position  in  ring  C,  and  that, 
at  this  position,  ring  D  must  attach  to  the  ring  Co    Further,  for  the 
aromatization  of  ring  C  to  give  such  fluorene  derivatives  as  above 
described,  it  will  be  necessary  that  another  end  of  ring  D  must  be  at  1- 
or  6-position  of  Ring  C.     In  the  former  case,  newly  formed  ketone  in  (I) 
might  be  6-membered  ring  one,  and  in  the  latter  case  it  might  be  5- 
membered  ring  one.    From  infrared  absorption  at  1750  cm-1  in  (I),  this 
ketone  is  considered  to  be  5-membered  ring,  thus,  the  superiority  of  the 
latter  formula  is  decided.    Moreover,  the  nature  of  the  side  chain, 
locating  at  1-position  of  A-ring  is  supposed  to  be  either  CH3  or  CH2OH, 
from  the  difference  of  carbon  and  oxygen.    As  gibberellin  A±  has  one 
secondary  and  one  tertiary  hydroxyl  groups,  and,  as  (II)  shows  (C)-CH3 
number  of  O.36,  the  side  chain  locating  at  1-position  is  considered  to  be 
-CH3. 

This  partial  structure  also  interpretes  well  the  fact,  that  gibberellin  Ax 
changes  to  gibberellin  C  by  H*"  or  Br+  catalysed  Wagner-Meerwein  rearrange- 
ment, on  the  mechanism  of  which  will  be  described  in  the  next  reports. 
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[The  secondary  hydroxy 1  in  IV  has  been  added  as  a 
result  of  a  personal  communication  from  Prof.  Sumiki] 

[Complete  article] 

SETO  (F. ). . . . c . .1928 

THE  REACTIONS  OF  RICE  SEEDLINGS  TO  INFECTION  OF  THE  CAUSAL  FUNGUS 
OF  THE  "BAKANAE"  DISEASE  AND  TO  FILTRATES  OF  ITS  CULTURES 

Memoirs  of  the  College  of  Agriculture ,  Kyoto  Imperial  University 
2,  pp.  23-38  (1928)„  (In  English;  5  tables  and  plates  on 

the  two  pages  following  p,  38.    The  four  figures  on  these  plates 
show  the  effects  of  culture  liquors  on  the  growth  of  rice 
seedlings;  in  USDA  Library,  Washington,  D.  C.) 

1.  The  disease  of  rice  seedlings  known  as  "Bakanae-byo"  is  very  common 
and  widely  distributed  in  Japan.     It  occurs  commonly  in  nursery-beds, 
causing  a  characteristic  overgrowth  of  seedlings. 

2.  For  a  long  time  the  causal  fungus  was  treated  under  the  name  of 
Fusarium  heterosporum  Nees,  but  in  1917  Sawada  described  a  new  fungus, 
Lisea  Fu.iikuroi ,  and  considered  it  to  be  the  ascigerous  stage  of  the 
causal  fungus  of  this  disease. 

3*    According  to  the  results  of  the  writer's  inoculation  experiments,  it 
is  beyond  doubt  that  at  least  certain  strains  of  Fusarium  isolated  from 
the  diseased  seedlings  are  related  to  the  occurrence  of  the  disease. 
Whether  all  strains  of  Fusarium  isolated  from  the  diseased  seedlings  are 
able  to  produce  the  symptoms  characteristic  of  the  "Bakanae"  disease 
still  remains,  however,  open  to  question. 
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k.    The  strain  of  Fusarium  used  has  the  power  of  attacking  rice  seedlings 
germinated  perfectly  in  a  healthy  condition,  causing  characteristic 
symptoms . 

5.  The  strain  of  Fusarium  used  has  never  shown  any  pathogenicity  to 
check  the  growth  of  rice  seedlings,  as  shown  by  other  fungi  such  as 
Piricularia  Oryzae  Br.  et  Cav.,  Helminthosporium  Oryzae  Breda  de  Haan 
(Ophiobolus  Miyabeanus  Ito  et  Kuribayashi)  and  Hypochnus  Sasakii  Shirai. 
On  the  contrary  it  has  rather  tended  to  stimulate  their  abnormal  growth. 

6.  The  filtrate  of  cultures  of  a  certain  strain  of  the  causal  fungus  was 
able  to  produce  the  phenomenon  characteristic  of  the  "Bakanae"  disease . 
Owing  to  the  absence  of  the  mycelium  of  the  causal  fungus,  the  writer 
considers  it  correct  to  call  the  overgrowth  symptoms  the  "Bakanae" 
phenomenon,  as  compared  with  the  natural  condition  in  the  occurrence  of 
the  disease o 

7.  The  filtrates  of  cultures  of  another  strain  of  Fusarium  isolated 
from  the  seedlings  attacked  by  the  "Bakanae"  disease  as  well  as  of 
Helminthosporium  Oryzae  Breda  de  Haan  (Ophiobolus  Miyabeanus  Ito  et 
Kuribayashi)  parasitic  commonly  on  the  leaves  of  rice  and  of  a  species 
of  Helminthosporium  (Matsuura's  strain  No.  2)  isolated  from  the  surface 
of  a  stored  seed  failed  to  produce  any  overgrowth  of  the  aerial  parts. 

8.  The  filtrate  of  a  strain  belonging  to  Fusarium  isolated  from  a  scabbed 
seed  produced  on  a  plant  free  from  the  disease  was  also  responsible  for 
the  "Bakanae"  symptoms.     The  identification  of  this  strain  and  of  those 
isolated  from  the  tissues  of  the  diseased  seedlings  are  not  yet  complete. 

[Complete  summary  from  the  paper] 

SETO  (F .).... . . .1928 

STUDIES  ON  "BAKANAE"  DISEASE  AND  "BAKANAE"  SYMPTOMS  OF  RICE  PLANTS 

Agriculture  and  Horticulture  (Nogyo  oyobi  Engei)  2.,  pp.  577-578 
(l928)o  (In  Japanese;  in  Library  of  the  National  Institute 

of  Agricultural  Sciences,  Nishigahara,  Tokyo;  copy  supplied  by 
Dr.  To  Hayashi) 

The  culture  medium  of  the  bakanae  fungus  induces  bakanae  disease-like 
symptoms  on  rice  seedlings  grown  in  the  solution.    This  result  is  simi- 
lar to  the  observation  of  Sawada  and  Kurosawa.     The  author,  however, 
considers  that  these  symptoms  cannot  be  called  true  bakanae  symptoms 
because  in  this  case  the  vascular  bundles  were  not  filled  with  mycelia 
as  in  the  regular  bakanae  disease  symptoms. 

[Translation  and  abstract  by  Prof.  T.  Yamaki  and 
Dr.  B.  B.  Stowe] 
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1+10.    SETO  (F. )   .1928 

STUDIES  ON  THE  "BAKANAE"  DISEASE  OF  THE  RICE  PLANT,     1=     A  CON- 
SIDERATION OF  THE  OCCURRENCE  OF  THE  "BAKANAE"  DISEASE  AND  THE 
"BAKANAE"  PHENOMENON 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  2),  pp.  118- 
159  (l928)o  (in  Japanese,  with  English  summary;  2  figures  on 

pp.  I38-I39  showing  the  effects  of  culture  filtrates  on  rice 
seedlings;  in  USDA  Library,  Washington,  D„  C.) 

The  disease  known  under  the  name  of  "Bakanae-Byo"  is  one  of  the  destruc- 
tive diseases  of  the  rice-plant  in  Japan.     Commonly  the  disease  occurs 
in  seed-beds,  but  does  not  kill  the  attacked  seedlings  immediately.  The 
diseased  seedlings  grow  somewhat  abnormally,  showing  a  taller  and  more 
slender  appearance  in  leaves  and  culms  than  those  of  normal  growth. 
Their  colour  becomes,  therefore,  yellowish-green  to  pale  in  the  advanced 
stage.    Such  an  abnormal  growth  of  the  aerial  parts  is  supposed  to  be 
caused  by  the  presence  of  the  mycelium  of  a  species  of  Fusarium  in  the 
tissue  of  the  foot  of  the  plants  attacked . 

The  present  paper  deals  with  the  occurrence  of  the  disease  by  inocula- 
tion of  the  causal  organism  and  also  of  seemingly  the  same  appearance 
of  seedlings  without  this  organism.  The  latter  case  is  called  "Bakanae" 
phenomenon  in  the  present  paper.  The  pathological  meaning  of  the  dis- 
tinction between  the  "Bakanae"  disease  and  the  "Bakanae"  phenomenon  is 
discussed  in  detail.  The  summarized  conclusions  are  briefly  stated  as 
follows . 

1.  The  "Bakanae"  disease  was  proved  to  be  caused  by  a  species  of 
Fusarium  isolated  from  the  tissues  of  the  infested  plants.    According  to 
the  writer's  experiments  it  is  clear  that  the  fungus  has  the  power  of 
attacking  rice-seedlings  germinated  in  perfect  health,  causing  the  char- 
acteristic overgrowth. 

2.  The  fungus  in  question  has  never  shown  any  pathogenicity  to  check 
the  growth  of  the  seedlings,  as  shown  by  Piricularia  Orvzae  Br.  et  Cav., 
Helminthosporium  Oryzae  Brada  de  Haan,  and  Hypochnus  Sasakii  Shirai. 

On  the  contrary,  it  has  rather  tended  to  stimulate  its  abnormal  growth 

3.  The  filtrate  of  the  cultured  solution  of  the  causal  fungus — Knop's 
solution  containing  glucose  in  various  percentages — was  able  to  produce 
the  phenomenon  characteristic  of  the  "Bakanae"  disease,  as  recently 
mentioned  by  Kurosawa.    Owing  to  the  absence  of  the  mycelium  of  the 
causal  fungus,  the  writer  considers  it  correct  to  call  it  the  "Bakanae" 
phenomenon,  as  compared  with  the  natural  condition  in  the  occurrence  of 
the  disease. 

ho    Differing  from  the  filtrate  of  the  fungus  in  question,  the  filtrate 
of  the  cultured  solution  of  Helminthosporium  Oryzae  Breda  de  Haan  para- 
sitic commonly  to  the  leaves  of  the  rice-plant  failed  to  produce  any  over- 
growth of  the  leaves  and  culms. 


[Complete  summary  from  the  paper] 
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1*11.    SETO  (F. )....... 1931 

STIMULATORY  AND  INHIBITORY  ACTION  ON  THE  GROWTH  OF  RICE  SEEDLINGS 
BY  THE  CAUSAL  ORGANISM  OF  THE  BAKANAE  DISEASE 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  4) ,  pp.  38I- 
383  (1931)=  (In  Japanese;  summary  of  a  talk  given  at  a  meet- 

ing of  the  Phytopathological  Society  of  Japan;  in  USDA  Library, 
Washington,  D.  C.) 

The  material  in  this  talk  is  to  be  found  in  greater  detail  in  the  paper 
published  in  1932  by  Seto  on  "Experimental  Investigations  on  the  In- 
hibitory and  Accelerating  Action  of  the  Causal  Organism  of  the  So-called 
'Bakanae'  Disease,  Lisea  fujikuroi  Sawada,  on  the  Growth  of  Rice  Seed- 
lings" published  in  Mem.  Coll.  Agr .  Kyoto  Imp-  Univ.,  18,  pp.  1-23 
(1932)  (see  Abstract  1*12). 

412.    SETO  (F. )...... .1932 

EXPERIMENTAL  INVESTIGATIONS  ON  THE  INHIBITORY  AND  ACCELERATORY 
ACTION  OF  THE  CAUSAL  ORGANISM  OF  THE  SO-CALLED  "BAKANAE"  DISEASE, 
LISEA  FUJIKUROI  SAWADA,  ON  THE  GROWTH  OF  RICE  SEEDLINGS 

Memoirs  of  the  College  of  Agriculture,  Kyoto  Imperial  University 
18,  pp.  1-23  (1932).  (In  German;  15  tables.     On  pp.  22-23 

are  the  legends  for  the  four  figures  shown  on  the  only  plate, 
which  is  on  a  page  following  p.  23 .    The  figures  show  the  effects 
of  mycelial  extracts  and  filtrates  on  rice  seedlings .     In  USDA 
Library,  Washington,  D„  C.) 

A  fully  tabulated  account  is  given  of  the  writer's  investigations  in 
1930  on  the  effect  of  18  strains  of  the  Fusarium  stage  of  Lisea 
fGibberellal  fu,iikuroi  [R.A.M.,  XI,  p.  400  and  next  abstract],  isolated 
from  rice  in  the  Kyoto  district  of  Japan,  on  the  development  of  rice 
seedlings  of  the  Nakate-Shinriki  variety.    All  but  three  of  the  strains 
were  obtained  from  seedlings  showing  the  bakanae  overgrowth  phenomenon. 

The  action  of  mycelial  extracts  and  filtrates  from  cultures  on  Knop's 
solution  with  0.1'  percent  dextrose  was  in  some  cases  stimulatory  and  in 
others  the  reverse,  while  that  of  similar  material  from  cultures  con- 
taining more  than  1  percent,  dextrose  tended  to  retard  the  growth  of  the 
seedlings,  presumably  owing  to  the  more  profuse  development  of  the  fun- 
gus under  the  latter  conditions.    A  single  strain  can  produce  both 
these  effects o     These  results  find  a  close  parallel  in  the  field,  where 
the  same  fungus  may  be  isolated  both  from  apparently  healthy  seedlings 
and  from  those  showing  stunted  growth  and  a  pronounced  yellow  discolora- 
tion of  the  leaves . 

[R.A.M.  11,  536-537  (1932),  complete.    An  abstract  also 
appears  in  Biol.  Abstr.  19^4.  2885.] 
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SETO  (F. )...... . 1932 

THE  RELATIONSHIP  OF  THE  BAKANAE  DISEASE  TO  SOIL  MOISTURE 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  5), 
pp„  470-471  (1932).  (in  Japanese,  summary  of  a  talk  given 

at  a  meeting  of  the  Phytopathological  Society  of  Japan.     In  USDA 
Library,  Washington,  D„  C„) 

This  talk  was  based  on  material  later  published  in  Seto's  article  "On 
the  Relations  between  Soil  Moisture  and  the  Incidence  of  Disease  through 
Soil  Infection"  in  Shokubutsu  Bivogai  Kenkyu  2,  pp.  125-137  (1933)  (see 
Abstract  415). 

SETO  (F. ). . . . . o .1933 

ON  THE  VARYING  REACTION  OF  RICE  SEEDLINGS  TO  THE  "BAKANAE"  DISEASE 
(PRELIMINARY  COMMUNICATION) 

Shokubutsu  Byogai  Kenkyu  (Forschungen  auf  dem  Gebiet  der  Pflanzen- 
krankheiten)  2,  pp.  20-29  (1933).  (In  German;  5  tables;  in 

USDA  Library,  Washington,  Do  C.) 

In  order  to  express  the  different  kinds  of  relationship  existing  between 
rice  seedlings  and  the  causal  organism  of  the  'bakanae'  disease  (Gibberel- 
la  fjjjikuroi)  [R.A.M. ,  XII,  p.  719]  in  Japan,  the  writer  makes  use  of 
Fischer's  and  Gaumann's  conception  of  aggressiveness  and  virulence 
[ibid.,  LX,  p.  19].    Arising  out  of  the  difference  between  the  aggressive- 
ness of  the  fungus  and  the  host's  capacity  for  resistance  are  three  pos- 
sibilities with  respect  to  the  virulence  of  the  former.     (l)  The 
resistance  of  the  host  may  be  so  far  superior  to  the  aggressiveness  of 
the  parasite  that  the  latter  is  unable  to  penetrate  the  seedlings,  which 
consequently  remain  healthy.     (2)  Aggressiveness  on  the  one  hand  and 
resistance  on  the  other  may  be  equally  balanced  so  that  the  parasite  can 
be  described  as  aggressive  but  not  virulent.    An  example  of  this  type  of 
relationship  is  afforded  by  the  recent  detection  of  externally  healthy 
rice  seedlings  from  which  G.  fu^'ikuroi  is  readily  isolated  on  artificial 
media  [Ibid.,  XI,  p.  537]*     (3)  The  aggressiveness  of  the  pathogen  is 
greater  than  the  host's  capacity  for  resistance  so  that  a  condition  of 
virulence  results,  leading  to  the  establishment  of  the  parasitic  relation, 
which  may  assume  one  of  two  diametrically  opposed  forms,  causing  either 
acceleration  or  retardation  of  growth.     Corresponding  to  these  effects, 
two  groups  of  virulence  may  be  recognized,  namely,    'plus'  and  'minus', 
the  former  representing  the  accelerative  action  of  the  fungus  on  the  rice 
seedlings,  as  commonly  observed  in  nature,  and  the  latter  the  strongly 
retarding  influence  [ibid.,  XI,  p.  536]. 

Details  are  given  of  a  series  of  tests  with  strains  of  G„  fujikuroi  iso- 
lated from  plants  showing  no  symptoms  of  disease  and  from  those  with  the 
plus  and  minus  types  of  virulence,  which  indicated  that  all  three  groups 
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behaved  in  the  same  manner,  producing  sometimes  overgrowth,  sometimes 
dwarfing,  and  sometimes  no  symptoms,  though  one  of  the  strains  was  pre- 
dominantly dwarfing.     External  conditions,  such  as  the  temperature  of 
the  soil  in  which  the  plants  were  grown,  were  found  to  affect  the  symp- 
toms produced  by  a  given  strain  of  the  fungus „ 

[R.A.M.  li,  262  (1934);  complete.    See  also  Biol.  Abstr. 
1935.  17826  and  Exp,  Sta.  Rec.  J2,  200-201  (1935)-] 

415.  SETO  (F. )....... 1933 

INVESTIGATIONS  ON  THE  "BAKANAE"  DISEASE  OF  THE  RICE  PLANT.  II. 
ON  THE  RELATIONS  BETWEEN  SOIL  MOISTURE  AND  THE  INCIDENCE  OF 
DISEASE  THROUGH  SOIL  INFECTION 

Shokubutsu  Byogai  Kenkyu  (Forschungen  auf  dem  Gebiet  der  Pflanzen- 
krankheiten)  2,  pp„  125-137  (1933)°  (in  Japanese,  with  German 

summary;  4  tables;  2  figures;  in  USDA  Library,  Washington,  D.  C.) 

Previous  observations  and  experiments  by  the  writer  and  others  have  shown 
that  the  infection  of  rice  seedlings  by  the 'bakanae' disease  (Gibberella 
fu.iikuroi )  [see  preceding  and  next  abstracts]  through  the  soil  is  in  gen- 
eral confined  to  plants  on  moist  ground,  those  growing  under  dry  condi- 
tions showing  the  exactly  opposite  symptoms  of  stunting  or  foot  rot. 
The 'plus'  (accelerative)  and 'minus'  (retarding)  activities  of  the  fungus 
were  clearly  demonstrated  both  under  experimental  and  field  conditions, 
and  were  shown  to  be  produced  by  the  same  fungus. 

[R.A.M.  12.,  262-263  (1934),  complete.    Abstracts  also  appear 
in  Biol.  Abstr.  193%  I7827  and  Exp.  Sta.  Rec  72,  200  (1935)°] 

416.  SETO  (F.).. .....1933 

INVESTIGATIONS  ON  THE  "BAKANAE"  DISEASE  OF  THE  RICE  PLANT .  IV. 
ON  THE  RELATIONS  BETWEEN  SOIL  TEMPERATURE  AND  THE  INCIDENCE  OF 
DISEASE  THROUGH  SOIL  INFECTION 

Shokubutsu  Byogai  Kenkyu  (Forschungen  auf  dem  Gebiet  der  Pflanzen- 
krankheiten)  2,  pp.  I38-I53  (1933).  (in  Japanese,  with  German 

summary;  in  USDA  Library,  Washington,  D.  C„) 

The  results  of  controlled  inoculation  experiments  on  rice  indicated  that 
a  soil  temperature  of  35°  C.  is  the  most  suitable  both  for  seedling  growth 
and  infection  by  Gibberella  fu.jikuroi  [see  preceding  abstracts] .  'Bakanae' 
seedlings  developed  to  some  extent  at  a  soil  temperature  of  25°  but  at  20° 
the  symptoms  were  generally  absent.    At  40°  the  growth  of  the  seedlings 
was  much  retarded  and  the  development  of  diseased  ones  suppressed.  Al- 
though the  maximum  number  of  diseased  seedlings  developed  in  soil  at  35 % 
the  actual  optimum  for  the  growth  of  G„  fu.iikuroi  was  found  to  be  25° 
[R.A.M,.,  xi,  p.  399],  at  which  soil  temperature  the  symptoms  were  much 
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less  apparent .     It  was  ascertained,  however,  that  the  fungus  is  present 
to  the  extent  of  practically  100  per  cento  in  the  tissues  of  the  ex- 
ternally healthy  inoculated  seedlings  kept  at  a  soil  temperature  of  25 °, 
The  effect  on  the  disease  would  thus  appear  to  be  due  rather  to  the 
action  of  the  soil  temperature  on  the  seedlings  than  on  the  fungus. 

[R„A„M.  12.,  263  (1934),  completec    Abstracts  also  appear 
in  Biol.  Abstr.  193^.  I7827  and  Exp.  Sta.  Rec0  22,  200 
(1935)-] 

hl7.    SETO  (F.       . .  . .  ol933 

WHETHER  ETIOLATION  OF  RICE  SEEDLINGS  ON  THE  CULTURE  BED  IS  DUE  TO 
"BAKANAE"  FUNGUS 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  6), 
pp.  536-537  (1933)°  (in  Japanese;  summary  of  a  talk 

given  at  a  meeting  of  the  Phytopathological  Society  of 
Japan o     In  USDA  Library,  Washington,  Do  Co) 

In  a  culture  bed  of  rice  seedlings,  where  part  of  the  seedlings  showed 
overgrowth  symptoms  of  bakanae  disease,  Fusarium  was  isolated  from  the 
seedlings  at  the  following  rates  %  From  overgrowth  seedlings,  100$; 
from  etiolated  seedlings  showing  growth  inhibition,  about  58$>>  from 
normally  grown  seedlings,  about 


When  seeds  produced  by  rice  plants  affected  by  the  bakanae  fungus  in 
their  flowering  period  are  sown,  the  rice  seedlings  coming  from  these 
seeds  are  also  affected  by  the  bakanae  disease.     The  overgrowth  is  most 
pronounced  when  the  seedlings  are  grown  at  about  30°  C.     There  is  almost 
no  overgrowth  at  20°  C. 

In  view  of  these  observations,  it  is  believed  that  the  bakanae  fungus 
sometimes  causes  etiolation  instead  of  overgrowth. 

[Translation  and  abstract  by  Prof.  T.  Yamaki  and  Dr.  B.  B.  Stowe] 

418.    SETO  (F.). coo... 1934 

THE  FORMATION  OF  BAKANAE-DISEASE  INFECTED  GRAINS  AND  THE 
PATHWAY  FOR  SPREADING  THE  DISEASE 

Annals  of  the  Phytopathological  Society  of  Japan  4  (No.  1  and  2), 
pp„  6I-63  (1934)0  (in  Japanese;  summary  of  a  talk  given 

at  a  meeting  of  the  Phytopathological  Society  of  Japan „     In  USDA 
Library,  Washington,  D.  C.) 

The  spreading  and  manner  of  carrying-over  to  the  next  year  of  Pyreno- 
phora  gramineum  (Rabh.)  [Ito  et  Kur.  =  Helminthosporium  gramineum 
Rabh.]  of  barley  and  a  Fusarium  fungus  of  grains  have  been  thoroughly 
studied  by  scientists  in  the  United  States  and  Europe.    From  this  has 
come  a  clarification  of  the  relationships  between  the  disease  symptoms 
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of  hosts  and  the  seedling,  growing  and  flowering  seasons <>    There  were 
many  ways  in  which  the  behavior  of  the  bakanae  fungus  and  its  carry- 
over were  similar  to  those  of  other  Fusaria. 

In  general  we  designate  the  hyper-elongated  seedlings  grown  in  a  seed- 
bed as  "Bakanae"  seedlings,  since  hyper -elongation  is  a  typical  charac- 
teristic of  this  disease.    On  the  stem  of  the  affected  plants  grown 
from  such  seedlings,  mycelial  masses  with  conidia  of  this  pathogen  are 
formed  before  the  heading  season.    Also  at  this  stage  it  has  been  ob- 
served microscopically  that  the  mycelium  in  the  host  grows  up  to  a  cer- 
tain height  in  the  stem  but  never  to  the  neck  of  the  panicles.    Most  of 
the  rice  grains  obtained  from  the  panicles  of  affected  plants  which  had 
been  covered  with  a  bag  before  the  earing  season  were  sterile.  However, 
the  percentage  recovery  on  re-isolation  of  the  bakanae  fungus  from 
ripened  grains  was  0.5  to  3»5.    So  far,  the  3- 5-4. 5$  recovery  of  other 
fungi  at  the  same  time  indicates  that  the  affected  grains  are  infected 
from  the  outside  and  not  from  the  mycelium  in  the  host.    Also,  in  a  re- 
isolation  test  for  bakanae  fungi  from  grains,  the  percentage  recovery  was 
91.5-89»5;  55»8-52.5  and  75«5  (f°r  "the  past  three  years'  experiments) 
from  the  ripened  panicles  upon  which  the  bakanae  fungus  had  been  inocu- 
lated during  its  flowering  season.    Hence  the  bakanae  fungus  attacks 
these  healthy  panicles  during  the  flowering  season,  so  that  the  forma- 
tion of  affected  grains  can  easily  be  observed  after  the  grains  ripen. 
From  the  above  experimental  results,  it  is  likely  that  the  formation  of 
affected  grains  is  caused  by  the  attack  of  conidia  found  on  the  stem  of 
the  affected  rice  plant,  and  also  that  the  manner  of  spreading  is  similar 
to  that  of  Helminthosporium  gramineum  Rabh. 

The  degree  of  incidence  of  bakanae  seedlings  from  grains  harvested  after 
the  ripening  of  test  plants  was  relatively  low  in  different  environments. 
Even  at  a  higher  incidence  rate  the  percentage  was  from  30-40  per  cent. 
The  percentage  of  incidence  of  bakanae  seedlings  was  far  lower  than  that 
of  bakanae  disease-affected  grains.    However,  it  is  important  to  observe 
the  fact  that  the  bakanae  fungus  is  easily  isolated  from  "non-bakanae" 
seedlings,  which  have  grown  from  bakanae-affected  grains o     It  has  always 
been  mentioned  that  these  affected  seedlings  are  found  in  nature.  There- 
fore, it  is  not  difficult  to  assume  that  these  affected  seedlings  have  a 
great  influence  on  the  spreading  of  the  fungus. 

Rice  resistivity  to  the  bakanae  disease  can  be  interpreted  as  follows s 

1.  Resistance  of  rice  to  the  bakanae  fungus  during  its  flowering  period. 

2.  Resistance  of  rice  seedlings  to  the  hyper -elongation  effect  due  to 
the  mycelium  parasitizing  the  host. 

The  pathogenic  character  of  the  former  is  due  mainly  to  the  attack  by 
aggressive  disease-causing  fungus.     In  the  latter  case  the  positive 
resistance  of  rice  seedlings  caused  by  environmental  changes  in  the  host 
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cannot  be  neglected.    Further  discussions  of  this  will  be  taken  up  in 
the  future.    From  the  viewpoint  of  preventing  the  disease ,  the  former 
(l)  properly  explains  the  pathogenic  character  of  the  fungus.     In  other 
words ,  contrary  to  previous  opinion,  the  so-called  "bakanae"  (hyper- 
elongated)  seedlings  are  merely  an  indication  of  affected  seedlings  in 
the  seedbed  stage.    Consequently  it  is  reasonable  to  believe  that  the 
resistance  of  rice  against  the  attack  of  the  bakanae  fungus,  as  well  as 
the  differentiation  of  pathogenic  character  should  be  based  on  the  effect 
of  the  fungus  during  the  flowering  period  or  on  the  grains  harvested 
from  plants  rather  than  on  inoculation  tests  against  seedlings . 

[Translation  of  complete  article  by  H.  Sasame.    Checked  by 
Prof.  T.  Yamaki] 

419.    SETO  (F.).. 0  0...1934 

CONCERNING  CARRIERS  OF  THE  BAKANAE  DISEASE  WHICH  APPEAR 
TO  BE  NORMAL 

Annals  of  the  Phytopathological  Society  of  Japan  2.  (No.  l), 
pp.  66-67  (1934).  (in  Japanese;  summary  of  a  talk 

given  at  a  meeting  of  the  Phytopathological  Society  of  Japan. 
In  USDA  Library,  Washington,  D.  C.) 

At  last  year's  meeting  of  this  society  the  author  reported  that  the 
Fus arium  fungus  had  been  isolated  from  healthy  seedlings  which  grew  near 
bakanae  seedlings  in  nature.    This  isolated  fungus  showed  the  same 
appearance  as  ones  from  bakanae  seedlings;  hence  the  isolated  fungus 
should  be  classed  as  a  bakanae-disease-causing  fungus.    It  is  of  inter- 
est to  know  that  the  bakanae  fungus  can  be  isolated  from  healthy  plants. 
We  consider  that  these  seemingly  healthy,  yet  affected  seedlings  should 
be  designated  as  bakanae  disease  "carriers." 

Inoculation  tests  were  undertaken  to  determine  whether  the  isolated  fun- 
gus affects  rice  plants  in  such  a  way  as  to  produce  the  so-called 
"bakanae"  seedling.    The  whole  experiment  was  carried  out  in  a  room  at 
relatively  high  temperature.    Rice  seedlings  grown  in  a  control  section 
were  taken  as  a  standard  and  compared  with  those  in  the  treated  section. 
The  percentage  recovery  of  the  fungus  on  reisolation  from  hyper-elongated 
and  healthy  seedlings  in  the  inoculated  section  was  80.6  (29  plants/ 36 
plants)  and  83.7  (42/49)  respectively. 

It  is  obvious  from  the  above  isolation  test  that  rice  seedlings  grown 
in  the  inoculation  section,  regardless  of  whether  they  are  elongated 
or  normal,  are  well  infected  by  the  bakanae  fungus.     In  other  words, 
the  bakanae  fungus  can  easily  invade  rice  seedlings.    However,  the 
affected  seedlings  do  not  always  show  hyper-elongation,  but  may  be  normal 
in  height.     It  is,  of  course,  very  difficult  to  differentiate  between  the 
apparently  normal  "carriers"  and  the  truly  normal  seedlings.    It  would 
normally  be  assumed  that  the  percentage  of  isolation  of  the  fungus  from 
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apparently  normal  seedlings  would  be  far  lower  than  that  of  hyper- 
elongated  seedlings.    Actually,  however ,  the  results  of  isolation  tests 
carried  out  in  1931  and  1932  showed  29.51$  and  33 • 9$  respectively.  From 
the  above  experimental  results  it  can  be  concluded  that  affected  seed- 
lings may  act  as  "carriers,"  which  are  apparently  healthy.    From  my 
observations  in  the  Kyoto  area  where  the  bakanae  disease  is  severe,  I 
found  out  that  there  were  more  normals  than  bakanae  seedlings.    By  assum- 
ing that  some  percentage  of  the  normals  are  affected  and  exist  as  bakanae 
"carriers,"  it  is  thought  that  bakanae-af fected  seedlings  appear,  in  gen- 
eral, as  "normal"  rather  than  hyper -elongated  seedlings. 

Thus  the  study  of  the  relationship  between  the  incidence  of  bakanae  seed- 
lings and  the  "carrier"  seedlings  is  of  interest  from  the  viewpoint  of 
plant  pathology,  and  is  also  important  in  clarifying  the  way  in  which  the 
disease  is  spread.    We  observe  in  general  the  mass  formation  of  conidia 
of  this  fungus  at  the  base  of  the  bakanae  plants  grown  in  pots„  However 
the  mycelium,  which  invades  the  inside  of  the  culm,  never  migrates  up  to 
the  growing  tip  but  stays  at  the  base.    This  fact  is  supported  not  only 
by  the  failure  to  isolate  the  fungus  from  the  upper  part  of  the  stem,  but 
also  by  the  fact  that  the  bakanae  fungus  has  never  been  isolated  from 
rice  seeds  obtained  from  the  panicles  of  affected  rice  plants  when  a  bag 
was  applied  to  the  panicle  before  flowering.    Thus  it  is  considered  that 
"red-molded"  seeds  caused  by  bakanae  disease  or  seeds  affected  inside  only 
are  so  affected  by  means  of  conidia  formed  at  the  base  of  affected  rice 
plants.    However,  the  mass  formation  of  the  conidia  of  the  bakanae  fungus 
is  observed  not  only  on  hyper -elongated  plants  but  also  those  of  normal 
height o     It  is  known  that  the  formation  of  the  conidium  is  based  on  the 
growth  of  mycelium  which  has  parasitized  the  host« 

[Translation  of  complete  article  by  H.  Sasame] 

1+20.    SETO  (F.  )„...... 1935 

CONTRIBUTIONS  TO  THE  KNOWLEDGE  OF  THE  "BAKANAE"  DISEASE 
OF  THE  RICE  PLANT 

Memoirs  of  the  College  of  Agriculture,  Kyoto  Imperial  University, 
No.  36  (Phytopath.  Series  No.  8),  pp.  1-81  (1935).  (in 
German;  7  figures;  25  tables,  bibliography  pp.  76-8I;  in  USDA 
Library,  Washington,  D.  C.) 

The  outcome  of  the  writer's  five-year  studies  [full  details  of  which  are 
given  and  the  resulting  data  tabulated]  on  the  'bakanae'  disease  of  rice 
(Gibberella  fupikuroi)  in  the  Kyoto  district  of  Japan  [R.A.M. ,  XIV, 
p.  653 >  XV,  p.  2]  convinces  him  that  descriptions  of  the  symptoms  in  the 
phytopathological  literature  are  to  some  extent  misleading.    The  dis- 
order is  responsible,  not  only  (as  its  name  implies)  for  elongation  but 
also  for  occasional  stunting  of  the  plants,  while  the  fungus  may  also  be 
present  m  the  host  without  giving  rise  to  any  external  signs  of  infec- 
tion.   Cultures  of  the  organism  isolated  from  all  three  types  of  diseased 
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material  proved  capable  of  inducing  the  typical  growth  acceleration  symp- 
toms.    In  soil  inoculation  experiments  elongated  seedlings  developed  only 
under  damp  conditions,  arrested  growth  being  a  feature  of  the  infected 
plants  in  dry  ground.    Similar  observations  were  made  in  respect  of  grain 
inoculation  trials.    In  symptomless  carriers  of  the  disease  the  fungus  is 
aggressive  [cf.  ibid.,  XIII,  p.  390]  but  not  virulent,  and  it  is  not  so 
much  the  failure  to  contract  the  disease  that  distinguishes  these  carriers 
as  the  absence  of  reproductive  organs  of  the  fungus,  which  naturally  mini- 
mizes the  risk  of  infection. 

G.  fu.iikuroi  was  inoculated  with  positive  results  into  the  stems  of  rice 
plants,  infection  occurring  not  only  at  or  shortly  after  flowering  but 
also,  though  not  so  profusely,  at  a  much  later  date*,    The  presence  or 
absence  of  glumes  did  not  appreciably  influence  the  incidence  of  infection 
among  the  grains  in  panicles  inoculated  through  the  flowers „     It  was 
further  shown  that  even  externally  sound  grains  may  be  heavily  parasitized. 
Grain  infection  is  predominantly,  if  not  exclusively,  of  external  origin. 

In  the 'bakanae' disease  the  host  suffers  from  the  combined  effects  of 
flower  and  seedling  infection  of  the  type  described  by  Zade  as 'flower- 
seedling  infection1  [ibid.,  VIII,  p.  559].    The  symptoms  induced  by  arti- 
ficial inoculation  through  the  flower  are  more  clearly  marked  and 
correspond  better  with  the  natural  features  of  the  disease  than  those 
resulting  from  grain  or  soil  inoculation.    The  optimum  soil  temperature 
both  for  growth  and  the  development  of  infection  in  rice  seedlings  inocu- 
lated through  the  flowers  was  found  to  be  35°  C„;  'bakanae'  symptoms  were 
still  apparent  at  25°  but  not  as  a  rule  at  20°,  while  at  k0°  only  sparse 
germination  of  the  infected  seedlings  occurred.    G.  fu.iikuroi  develops 
well  at  a  temperature  range  of  2k°  to  32°,  with  an  optimum  at  28°,  at  35° 
growth  is  considerably  slower .     It  is  evident  from  these  data  that  the 
maximum  incidence  of  infection  coincides,  not  with  the  optimum  for  mycelial 
growth,  but  with  that  of  host  development .    At  low  soil  temperatures  the 
vigour  of  the  seedlings  arising  from  the  grains  of  panicles  inoculated 
through  the  flowers  was  impaired,  and  at  the  same  time  the  'bakanae'  symp- 
toms were  modified.    The  presence  of  the  fungus,  however,  was  established 
in  these  under-developed  plants  as  well  as  in  those  of  seemingly  normal 
aspect.    The  individual  examination  of  seedlings  produced  by  flower- 
infected  grain  is  regarded  as  essential  to  the  solution  of  breeding 
problems,  the  systematic  study  of  which  is,  however,  still  at  the  outset. 

A  six -page  bibliography  is  appended. 

[R.AoM.  IJ2,  173-11^  (1936);  complete.    See  also 
Exp.  Sta.  Rec  18,  207  (1938).] 

tel.    SETO  (F.)o  0  00c.  1936 


COMPARISON  OF  THE  CELLULOSE-DECOMPOSITION  BY  PLANT- 
PATHOGENIC  FUNGI 
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Annals  of  the  Fhytopathological  Society  of  Japan  ^  (No.  it-), 
pp.  308-317  (l936')o  (in  Japanese,  with  English  summary; 

six  figures;  in  USDA  Library,  Washington,  D.  C.) 

Most  of  the  23  fungal  pathogens  of  plants  grown  on  a  synthetic  mineral 
salt  solution  with  filter -paper  as  the  source  of  carbon  were  found  to 
be  capable  of  utilizing  cellulose  to  some  extent,  but  in  most  cases  the 
amounts  assimilated  were  not  large .    Decomposition  of  cellulose  was 
effected  by  Corticium  centrifugum  [R.A.M.^  xv,  p.  389],  Fomes  applanatus 

[aaaodgrma  ajnlanaiaim:    ibid.,  xv,  p.  1^7],  Gibber  alia  fujifrwrol  [ibid., 

xv,  p.  173],  Pestalozzia  diospvrl  [ibid.,  ix,  p.  536],  Polys tic tug 
PBEgaagDBfi  [ibid.,  xv,  p.  1+10],  and  E.  sanguineus  [ibid.,  xi,  pp.  15, 
218],  but  the  most  active  of  the  organisms  tested  in  this  respect  were 
Gloeosporium  olivarum  [ibid.,  xiii,  p.  789],  Pestalozzia  theae  [ibid., 
x,  p.  3^5]  an(i  Sclerotium  oryzae  sativae  Saw.  [ibid.,  xv,  p.  313] ° 

[R.A.M.  1^,521  (1936);  complete] 
SETO  (F. )....... 1937 

STUDIES  ON  THE  "BAKANAE"  DISEASE  OF  THE  RICE  PLANT.    V.     ON  THE 
MODE  OF  INFECTION  OF  RICE  BY  GIBBEPELLA  FUJIKUROI  (SAW.)  WR. 
IN  THE  FLOWERING  PERIOD  AND  ITS  R^LaTION  TO  THE  OCCURRENCE  OF 
THE  SO-CALLED  "BAKANAE"  SEEDLINGS 

Shokubutsu  BySgai  Kenkyu  (Forschungen  auf  dem  Gebiet  der  Pflanzen- 
krahkheiten)  2,  pp„  1+3-57  (1937).  (£n  Japanese,  with  English 

summary;  5  tables;  one  figure;  in  USDA  Library,  Washington,  D.  C.) 

lo    We  (3)  have  reported  already  that  rice  seedlings  germinated  from 
seeds  which  had  been  inoculated  with  Gibberella  Fujikuroi  (Saw.)  Wr.  in 
the  flowering  period,  show  symptoms  characteristic  of  the  "Bakanae"  dis- 
ease, namely  an  overgrowth  of  the  aerial  parts  of  the  seedlings.  The 
results  demonstrate  clearly  that  the  disease  may  be  transmitted  by  seeds. 
According  to  these  facts,  Zade's  term  "Blutenkeimlingsinfektion"  can 
be  applied  to  the  infection  of  rice  by  G.  Fujikuroi .    The  present  paper 
deals  with  the  results  of  the  writer's  further  experiments  on  the  mode 
of  infection  in  the  flowering  period,  especially  on  the  source  of  inocula 
in  the  case  of  natural  infection. 

2.    During  1933-1931+  floral  inoculations  were  made  by  spraying  a  conidial 
suspension  on  the  heads  of  healthy  rice  plants.     In  order  to  determine 
the  most  favourable  period  for  infection  the  writer  extended  in  193^  "the 
inoculation  tests  until  5  weeks  after  flowering.    The  data  showed  that 
infection  takes  place  not  only  during  or  immediately  after  efflorescence, 
but  also  for  3  weeks  after  that  period „    Comparing  the  results  in  each 
series,  the  writer  recognized  that  the  highest  percentage  of  infection 
occurs  when  a  subject  is  inoculated  in  the  flowering  period.    More  than 
71+$  of  kernels  in  the  series  inoculated  in  the  flowering  period  in  these 
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422  and  423 

2  years  were  attacked  by  the  disease.  On  the  other  hand  the  percentage 
of  kernel  infection  in  the  series  inoculated  during  the  early  stages  of 
kernel  development  varied  from  40.00  to  21.71$. 

3o    According  to  the  results  of  the  writer's  inoculation  experiments, 
6.  Fu^ikurpi  shows,  in  some  cases,  the  power  of  infecting  the  parts  of 
rachis  and  branches.    The  percentage  of  such  infection  was,  however,  con- 
siderably lower  than  that  obtained  from  seeds  which  had  been  inoculated 
in  the  flowering  period.    The  average  percentage  of  diseased  branches, 
which  were  inoculated  with  the  present  fungus  at  different  periods  as 
shown  in  the  previous  articles,  was  17.53$» 

4*    It  was  noted  that  rice  seedlings  are  attacked  by  G.  Fu.iikuroi  in 
the  early  stages  of  their  development  and  the  fungus  becomes  systemic, 
growing  up  within  the  plant,  generally  not  penetrating  into  the  floral 
parts  o 

5.  Numerous  instances  were  observed,  in  which  the  fungus  produced 
sporodochia  on  the  surface  of  culms  of  the  diseased  plants.    Such  dis- 
eased plants  are  worthless  for  grain  production,  but  it  is  clear  that 
the  sporodochia  produced  on  the  culms  must  be  regarded  as  a  principal 
source  of  inocula  for  infection  in  the  flowering  period. 

6.  Although  "Bakanae"  disease  of  the  rice  plant  has  been  studied  for 
many  years,  it  was  of  late  years  that  natural  infection  in  the  flowering 
period  drew  the  experimenter's  attention  as  the  most  important  source  of 
the  primary  infection  of  rice  seedlings.    Most  of  the  earlier  workers 
used  the  percentage  of  diseased  seedlings  as  an  indicator  of  the  patho- 
genicity of  the  causal  fungus .    However,  it  seems  reasonable  to  predicate 
that  the  pathogenicity  of  G.  Fu.iikuroi  on  the  rice  plant  must  be  studied 
from  two  angles.     In  studying  the  occurrence  of  the  "Bakanae"  disease 

by  "Blutenkeimlingsinfektion",  the  infectability  of  the  fungus  on  rice 
plants  in  the  flowering  period  and  the  disease-resistance  of  rice  seed- 
lings germinated  from  seeds  infected  in  such  way  are  two  phases  in  rela- 
tion to  the  phenomenon  of  disease  production.    In  fact,  the  results 
described  here  indicate  the  seriousness  of  head  infection  by  the  attack 
of  the  present  fungus  in  the  flowering  period.    According  to  these  facts, 
the  writer  came  to  the  conclusion  that  from  the  practical  standpoint  of 
controlling  this  disease,  inoculation  experiments  in  the  flowering 
period  are  required  for  the  purpose  of  determination  of  the  pathogenicity 
of  G,  Fu.iikuroi  on  the  rice  plant. 

[Complete  summary  from  the  paper.    An  abstract  appears 
in  R.A.M.  II,  769  (1958).] 

14-23-    SHELDON  (J.  L.  )  1904 

A  CORN  MOLD 

Seventeenth  Annual  Report  of  the  Agricultural  Experiment  Station 
of  Nebraska,  pp.  23-32  (1904).  (in  English;  one  drawing 
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by  the  author  showing  the  morphological  characteristics  of 
Fusarium  moniliforme  n.  sp.;  in  USDA  Library,  Washington,  D.  Go) 

The  author's  attention  was  called  in  1900-1  to  a  reported  injury  to 
cattle  from  eating  moldy  corn.    A  number  of  specimens  of  moldy  corn  were 
examined,  and  a  reddish  mold  seemed  to  be  present  on  all  samples.  This 
was  isolated  and  cultivated  and  proved  to  be  a  species  of  Fusarium,  the 
characteristics  of  which  are  described.    So  far  as  the  author  has  been 
able  to  determine  it  is  an  undescribed  species,  and  the  name  F„  monili- 
forme is  given  it.    The  relation  of  the  fungus  to  a  disease  of  animals 
is  discussed  elsewhere  (E.S.R.,  16,  p.  606). 

[Exp.  St a.  Rec.  16,  571  (1904-5 );  complete] 

424.  SHERBAKOFF  (C.  D. )...... .1947 

PLANT-DISEASE  RELATION  AND  CLASSIFICATION  OF  FUSARIA 

Phytopathology  21,  pp.  20-21  (1947) .  (in  English;  in 

USDA  Library,  Washington,  D.  C.) 

Many  Fusaria  are  pathogenic  and  still  more  are  commonly  associated  with 
various  diseases.    They  exhibit  a  great  variety  of  forms  and  occur  uni- 
versally on  all  sorts  of  substrata.    Thus  plant  pathologists  are  often 
concerned  in  their  identity  and  would  welcome  an  adequate  classification. 
The  author's  studies  support  Wollenweber ' s  classification,  with  these 
reservations!    Parasitic  Fusaria  to  retain  their  original  binomials, 
such  as  F.  Ivcopersici .  and  the  "form"  to  be  used  only  for  physiologic 
differences.    Other  Fusaria  should  be  identified  by  their  macroconidia 
in  optimal  development,  together  with  characters  of  microconidia, 
conidiophores,  chlamydospores,  and  others.    No  single  character  alone 
could  hold  throughout  in  any  classification,  and  no  overlapping  of  its 
extremes  makes  a  character  invalid.    Observing  these  rules  no  one  could 
possibly  contrive  such  name  as  F.  roseum  f .  cerealis  Snyder  and  Hansen. 
The  great  variability  of  Fusaria  is  more  imaginative  than  real,  although, 
like  other  organisms ,  they  are  affected  greatly  by  environment.    It  must 
be  kept  in  mind,  however,  that  the  value  of  the  differences  between  some 
of  the  Fusaria  may  be  on  a  par  with  that  between  varieties  of  roses  or 
wheat.    Knowledge  of  how  to  obtain  optimal  sporulation,  and  good  photo- 
graphs, will  greatly  improve  the  classification. 

[Abstract  of  a  paper  presented  at  the  58th  meeting  of  the 
American  Society  of  Plant  Physiologists.    See  also 
Biol.  Abstr.  1947.  12661.] 

425.  SHIMADA  (S. )....... 1932 


FURTHER  STUDIES  ON  THE  NATURE  OF  THE  GROWTH  PROMOTING  SUBSTANCE 
EXCRETED  BY  THE  "BAKANAE"  FUNGUS 
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Annals  of  the  Hiy lopathoiogical  Society  of  Japan  2  (No.  5), 
pp.  hk2-h^>2  (1932).  (in  English;  a  plate  appears  on  an 

unnumbered  page  following  page  kjl.    The  plate  (an  "Explana- 
tion of  Plate"  is  on  page  k-^l)  shows  photographs  illustrating 
the  effect  of  the  growth-promoting  substance  on  wheat,  barley, 
Indian  corn,  Azuki  bean  and  soybean.    In  USDA  Library, 
Washington,  D.  C.) 

1.  Further  studies  on  the  growth  promoting  substance  excreted  by 
"Bakanae"  fungus  were  carried  out  in  its  extractive  nature  and  its  effect, 
on  some  other  plants,  not  rice-plant. 

2.  The  extraction-experiments  were  made  on  the  following  materials;  (l) 
the  filtrate  which  was  dried  up  by  gentle  heat,   (2)  the  animal  black 
which  adsorbed  the  substace,  and  (3)  the  animal  black  which  adsorbed 

the  substance  passed  through  a  semipermeable  membrane.    From  the  material 
(l),  the  substance  was  extracted  by  distilled  water,  alcohol,  ether, 
aceton  and  chloroform,  and  from  the  materials  (2)  and  (3),  it  can  not  be 
extracted  by  distilled  water.    As  a  whole,  the  growth  promoting  substance 
is  extractable  by  some  solvents  after  various  treatments,  approaching  to 
the  relatively  pure  state. 

3.  By  the  action  of  the  alcohol  extracted  substance  from  the  filtrate, 
the  seedlings  of  wheat,  barley,  Indian  corn,  Azuki  bean  and  soy  bean  also 
grew  taller  than  normal . 

[Complete  summary  from  the  paper.    Abstracts  appear  in 
R.AoM.  11,  537  (1932)  and  Biol.  Abstr.  1936.  I5403.] 

426,    SHIMADA  (S. )....... 1932 

INTERNAL  STRUCTURE  OF  RICE  PLANTS  AFFECTED  BY  BAKANAE  FUNGUS 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  5), 
pp.  4 71-4 72  (1932).  (in  Japanese,  summary  of  a  talk 

given  at  a  meeting  of  the  Phytopathological  Society  of 
Japan,  in  USDA  Library,  Washington,  D„  C.) 

The  following  are  the  results  of  histological  studies  of  bakanae  seed- 
lings. The  studies  were  made  for  the  purpose  of  determining  the  cause 
of  elongation. 

1.  There  is  no  difference  between  diseased  and  normal  plants  in  the 
number  of  stomata  per  unit  area  and  in  the  size  of  the  stomata. 

2.  The  length  of  long  cells  of  affected  plants  is  much  greater  than 
that  of  normal  ones  and  this  difference  is  most  pronounced  in  the 
sheath  cells. 

3.  The  length  of  mesophyll  cells  is  much  greater  in  diseased  plants 
than  in  healthy  ones0 
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K.    The  rate  of  overgrowth  of  the  diseased  plant  is  not  proportional  to 
the  rate  of  overgrowth  of  the  long  cells  and  mesophyll  cells. 

From  the  above  mentioned  results  it  cannot  be  said  that  the  overgrowth 
of  the  diseased  plant  is  due  only  to  the  accelerated  elongation  of  cells 
in  the  affected  plants.    However ,  the  accelerated  elongation  of  cells 
seems  to  have  a  role  in  the  overgrowth  of  diseased  plants. 

[Translation  of  complete  article  by  Prof.  T.  Yamaki] 

1*27.    SHIMADA  (S. )....... 1952 

SIZE  OF  THE  CELLS  OF  "BAKANAE"  SEEDLINGS 

Journal  of  the  Sapporo  Society  of  Agriculture  and  Forestry  (Sapporo 
norin  gakkwaiho)  2k  (No.  109),  pp.  I7O-I78  (1932).  (In 
Japanese,  with  English  summary;  7  tables;  in  Library  of  National 
Institute  of  Agricultural  Sciences,  Nishigahara,  Tokyo) 

In  the  course  of  the  studies  on  the  "Bakanae"  disease  of  rice  plant, 
the  writer  measured  the  cells  of  the  diseased  plants  and  compared  with 
those  of  healthy  ones,  in  order  to  make  clear  whether  the  overgrowth 
of  the  diseased  plants  due  to  the  cell  elongation  or  the  cell  multipli- 
cation.   The  results  obtained  were  as  follows s- 

1.  Any  clear  difference  in  the  size  and  distribution  of  the  stomata 
could  not  be  noticed  between  the  healthy  and  diseased  plants. 

2.  The  length  of  the  "Langzelle"  and  mesophyll  cells  of  the  diseased 
plants  was  longer  than  that  of  the  healthy  ones.    The  number  of  meso- 
phyll cells  in  a  definite  length  of  leaves  was  smaller  in  the  diseased 
plants  than  that  of  the  healthy  ones. 

%    The  length -ratio  of  the  shoots,  "Langzelle"  and  mesophyll  cells 
between  the  diseased  and  healthy  plants  did  not  offer  any  definite 
relation. 

From  the  results  mentioned  above,  the  writer  came  to  the  conclusion 
that  the  overgrowth  of  "Bakanae"  may  be  effected  by  the  cell  elonga- 
tion, at  least  to  the  great  extent. 

[Complete  summary  from  the  paper] 

428.    SHIMADA  (S.)..  .1933 

GROWTH-PROMOTING  PRINCIPLES  FROM  CULTURE  FILTRATES  OF 
GL3BERELLA  FUJTKUROI 

Kagaku  (Tokyo)  (Science)  2,  pp.  53-5^  (1933).  (In  Japanese; 

one  figure  showing  the  response  of  corn  and  red  beans  to  the  ac- 
tive substance;  in  Library  of  National  Institute  of  Agricultural 
Sciences,  Nishigahara,  Tokyo) 
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When  plants  are  attached  by  ordinary  plant  diseases,  the  growth  is  usu- 
ally retarded.    In  the  case  of  the  bakanae  disease,  the  growth  of  rice 
is  accelerated  by  the  parasite  Gibberella  fu.iikuroi.    This  accelerated 
growth  is  not  like  that  seen  in  a  normal  plant,  but  is  an  elongation  of 
the  stems  and  leaves.    Since  a  study  by  Kurosawa  in  1926,  it  has  been 
known  that  in  the  secretions  of  this  disease-producing  fungus  there  is 
a  substance  which  causes  acceleration  of  rice  growth. 

In  order  to  determine  the  properties  of  this  substance,  extractions 
were  made  with  different  solvents  based  on  the  properties  observed  in 
previous  experiments  reported  in  Kagaku  1  (No.  5),  211. 

These  extracts  were  heated  in  a  water  bath  to  remove  solvent.    The  resi- 
dues were  then  tested  to  see  if  they  would  cause  the  elongation  of  rice 
seedlings . 

1.  Because  the  substance  in  the  broth  filtrates  did  not  change  its 
properties  on  evaporation  to  dryness,  a  residue  was  prepared  in  this 
way.    Extractions  were  then  made  with  alcohol,  ether,  acetone,  chloro- 
form or  distilled  water.     In  all  cases  the  activity  was  extracted. 

2.  Since  the  substance  is  known  to  be  adsorbed  by  charcoal,  it  was  re- 
moved from  the  broth  filtrates  in  this  way  and  then  eluted  from  the 
carbon  with  alcohol,  acetone  or  ether,  but  not  with  distilled  water. 

3.  The  substance  was  passed  through  a  semi -permeable  membrane  (collo*- 
dian),  adsorbed  on  carbon,  and  eluted  with  alcohol,  acetone  or  ether. 

The  material  obtained  in  this  way  was  mixed  with  Knop's  solution  and 
tested  on  wheat,  barley,  o.orn,  red  bean,  and  soybean.    The  results  are 
shown  in  the  following  table,  the  figures  being  the  average  height  in 
cm. 


1  Wheat  1  Barley  1  Corn  1  Red  Bean  s  Soybean 


Control  (Knop 1 s  I 

solution)  1.22.48       22.1  27.37 

Knop's  solution  s 

containing-  • 

active  substance  1  29.84       28.2  33.4-5 


The  substance  has  growth  accelerating  activity  on  the  above-mentioned 
plants.    A  similar  effect  was  found  by  Kurosawa  on  wild  barnyard  grass 
and  corn.    Nisikado  also  observed  this  effect  on  corn,  Indian  millet, 
barley,  rye,  millet  and  sugarcane. 

It  has  been  known  that  the  ability  to  cause  the  disease  is  lessened 
or  lost  on  prolonged  cultivation  on  a  synthetic  medium.    That  is  the 
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case  with  this  organism.    A  strain  isolated  from  a  diseased  plant  has 
been  cultivated  in  artificial  medium  for  four  years.    The  first  three 
years  it  showed  obvious  disease -producing  activity  and  also  produced  the 
growth -promoting  substance.    At  present  the  ability  to  cause  disease  is 
almost  gone,  as  is  the  ability  of  the  broth  filtrate  to  cause  accelera- 
tion of  growth.    This  condition  is  due  to  the  change  in  metabolism  in 
the  artificial  medium,  which  is  completely  different  from  that  existing 
in  nature.    This  fact  throws  light  on  the  relationship  of  this  disease 
with  the  substance  causing  elongation,  as  well  as  on  the  change  in  the 
ability  to  cause  disease  after  prolonged  cultivation  of  the  organism  on 
artificial  medium. 

[Translation  of  complete  article  by  H.  Sasame;  checked 
by  Prof.  T.  Yamaki] 

1*2 9 *    SHIMADA  (S.)  1933 

CHANGE  OF  PATHOGENICITY  SHOWN  BY  THE  "BAKANAE"  FUNGUS, 
GIBBER EL LA  FUJTKUROI 

Transactions  of  the  Sapporo  Natural  History  Society  12.,  pp.  6-8 
(1933).  (in  English;  one  tables  in  USDA  Library,  Washington, 

D.  C.) 

This  pathogene  was  isolated  from  rice  in  1928;  by  Dec.  1931,  it  had  lost 
its  ability  to  cause  overgrowth  and  slenderness  of  rice  seedlings. 
Virulence  could  not  be  restored  by  growing  a  k-  or  5-yr.-old  strain  on 
rice  for  1  mo. 

[Biol.  Abstr.  193*4- .  7^98;  complete.    An  abstract  appears 
in  R.A.Mo  12,  323  (193*0.] 

430.    SHIMADA  (S. )....... 193k 

THE  GROWTH -PROMOTING  SUBSTANCE  EXCRETED  BY  THE  BAKANAE  FUNGUS 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  l), 
p.  69  (193*0  *  (in  Japanese;  summary  of  a  talk  given 

at  a  meeting  of  the  Phytopathological  Society  of  Japan;  in 
USDA  Library,  Washington,  D.  C.) 

1.  The  bakanae  fungus  grows  well  in  a  solution  of  pH  range  J.k—Q.^. 
The  growtn-  promoting  substance  is  produced  in  broth  liquid  which  has 
a  lower  pH  than  *+.8,  and  the  amount  of  this  product  is  remarkably 
decreased  in  alkaline  solutions  above  6.2. 

2.  Richard's  solution  was  used  as  the  basal  medium  and  the  amount  of 
the  growth-promoting  substance  increased  in  solutions  containing 
glucose,  fructose  or  sucrose  and  decreased  with  starch.     It  is  increased 
with  KNO3,  (NH4)2S04,  asparagine  and  peptone,  and  decreased  with  NaN03. 

[Translation  of  complete  article  by  H.  Sasame;  checked 
by  Prof.  T.  Yamaki] 
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451.    SHIMADA  (S„)o.0,...193^ 

ON  THE  GROWTH -PROMOTING  SUBSTANCE  PRODUCED  BY  THE  "BAKANAE"  FUNGUS 

Agriculture  and  Horticulture  (Nogyo  oyobi  Engei)  %  pp.  21^6-2152 
(193^).  (In  Japanese,  with  English  summary;  2  figures; 

five  tables,  in  Library  of  the  Botanical  Institute,  Faculty  of 
Agriculture,  Hokkaido  University^  Sapporo,  Japan) 

Further  experimental  studies  on  the  growth  promoting  substance  produced 
by  the  "Bakanae"  fungus  is  reported  in  this  paper.    The  results  obtained 
were  as  follows  % 

1.  The  growth  promoting  substance  produced  well  in  Richard's  solution 
with  the  initial  hydrogen  ion  concentration  ranging  from  pH  4.8  to  J.k 
and  scarce  in  the  solution  with  pH  6.2-8,3. 

2o    The  rate  of  production  of  the  growth  promoting  substance  varied  with 
the  carbon  and  nitrogen  sources  contained  in  Richard's  solution,,     In  the 
case  of  the  carbon  source  the  product  was  more  plentiful  in  the  solution 
containing  glucose,  fructose  or  saccharose  than  in  the  solution  contain- 
ing soluble  s'carch,  and  in  the  case  of  the  nitrogen  source  the  product 
was  more  plentiful  in  the  solution  containing  ammonium  sulfate,  potassium 
nitrate,  asparagine  or  peptone  than  in  the  solution  containing  sodium 
nitrate . 

[Complete  summary  from  the  paper] 

432.    SHIRAI  (M. )....... 1918 

ON  THE  DEVELOPMENT  OF  PLANTFATHOLOGY  IN  JAPAN %    A  BRIEF  HISTORICAL 
SKETCH 

Annals  of  the  Phytopathological  Society  of  Japan  1  (No.  l), 
pp.  1-h  (1918).  (In  English;  in  USDA  Library, 

Washington,  D.  C.) 

The  following  sections  are  taken  from  the  articles 

It  is  a  great  honor  and  pleasure  for  me  to  give  a  brief  histori- 
cal sketch  on  the  opening  pages  of  the  first  number  of  this 
journal  on  the  development  of  plantpathology  in  Japan. 

Plantpathology  in  its  widest  sense  means  plant  protection  against 
all  sorts  of  damages  inflicted  upon  the  plant  by  either  man  or 
animal,  and  those  caused  by  unfavourable  conditions  of  climate, 
soil,  manure,  etc. 


Next  there  follows  a  brief  history  covering  the  period  from  1100  B.C. 
to  I765. 
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This  is  not  the  place  to  point  out  all  such  informations  relating 
plant  diseases  in  the  Japanese  and  Chinese  literatures,  so  I  must 
leave  the  questions  for  future  investigations „    And  now  let  us 
turn  our  attention  to  matters  of  more  recent  period. 

After  the  great  revolution  which  took  place  in  1866,  the  Japanese 
government  took  much  pains  in  introducing  European  civilization, 
and  the  department  of  education  invited  from  Europe  and  America  to 
our  country  eminent  professors  in  all  branches  of  science  and  arts, 
among  whom  was  professor  Hilgendorf  from  Germany.    He  came  tc  Tokyo, 
and  taught  botany  and  zoology  in  a  medical  institute,  Kaisei  Gakko 
(Japanese  equivalent). 

In  his  lectures  on  medical  botany,  it  is  said  that  he  often  dwelt 
at  some  length  on  the  subject  of  plant  diseases. 

After  his  return  to  Germany,  Prof.  Ahlburg  came  to  Tokyo  in  his 
stead.    His  speciality  was  horticultural  botany,  and  he  delivered 
special  lectures  on  plantpathology  to  the  members  of  a  private 
assembly  of  amateur  agriculturists,  consisting  of  S„  Matsubara, 
T.  Kuga,  K.  Kusaka,  X.  Otsuka,  etc0 

In  1878,  Agricultural  College  of  Komaba,  in  the  vicinity  of  Tokyo 
was  established,  and  S.  Matsubara  was  appointed  teacher  of  botany 
and  zoology  there. 

In  1880,  a  special  course  called  Shokuikwa  (Japanese  equivalent), 
meaning  plant  medicine,  was  newly  opened  in  the  same  College,  and 
19  candidates  were  allowed  to  enter,  but  unfortunately  from  some 
unknown  cause,  this  new  course  was  abolished  in  the  following  year. 

In  l88l,  Prof.  C.  Sasaki  was  appointed  teacher  of  zoology  and  botany 
in  Komaba  Agricultural  College,  and  he  occupied  himself  in  the 
study  of  the  diseases  of  silkworms  and  mulberry  trees. 

In  1882,  T6ky5  Botanical  Society  was  established  and  issued  the  first 
number  of  the  TokyS  Botanical  Magazine  in  February  of  1887.     In  this 
magazine  which  continues  till  to-day,  papers  on  plant  disease  are 
often  published. 

In  1886,  I  was  appointed  teacher  of  forest  botany  and  plantpathology 
in  the  Komaba  Agricultural  College. 

At  that  time,  the  only  reference  books  on  plantpathology,  which  the 
library  of  our  school  possessed,  were  Sorauer's  Handbuch  der 
Pflanzenkrankeiten  edited  in  I87I+,  and  the  first  edition  of  R. 
Hartig's  Lehrbuch  der  Baumkrankheiten. 

In  1899,  the  first  number  of  the  first  volume  of  the  Journal  of  the 
College  of  Science,  Imperial  University  of  Tokyo,  was  published, 
and  in  it  an  article  on  a  new  disease  of  mulberry  trees  caused  by  a 
parasitic  fungus  worked  out  by  N.  Tanaka  appeared. 
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In  1899,  section  of  plantpathology  in  the  Central  Agricultural 
Experiment  Station  at  Nishigahara  was  organized,  and  S.  Hori 
and  Yo  Uyeda  were  appointed  leaders  of  the  mycological  and  bac- 
teriological laboratories  respectively. 

In  1903,  Ideta's  Lehrbuch  der  Pflanzenkrankheiten  appeared,  an 
epochmaking  work  on  this  branch  of  botany  in  Japan. 

In  May  1906,  a  professorial  chair  for  plantpathology  was  pro- 
vided for  the  first  time  in  the  Agricultural  College  of  the 
Tokyo  Imperial  University. 

In  1914,  rules  for  examining  and  disinfecting  plant  goods  for 
foreign  trade  were  issued,  and  special  office  for  this  purpose 
was  opened  in  a  chamber  of  the  customhouse  m  each  of  the  five 
chief  trading  ports  of  Japan,  i.e.,,  Yokohama,  Kobe,  Nagasaki, 
Moji,  and  Tsuruga. 

In  the  same  year,  a  journal  of  plantdiseases  written  in  Japanese 
was  published  and  continues  its  activity  till  to-day. 

This  is  a  brief  historical  sketch  of  the  development  of  plant- 
pathology in  Japan,  especially  in  Tokyo,  which  I  know  at  present. 

I  regret  that  I  know  very  little  of  the  course  of  matters  in 
Sapporo  Agricultural  College,  and  pathological  institute  in 
the  T5hoku  Imperial  University  in  Hokkaido-    Prof.  K.  Miyabe, 
chief  of  the  botanical  institute  of  the  Agricultural  College, 
Tohoku  Imperial  University,  who  has  studied  botany  and  mycology 
under  Prof.  Farlow  in  Yale  University,  America,  I  believe,  is 
well  fitted  to  set  forth  and  explain  the  historical  facts 
relating  plantpathology  in  that  part  of  the  Empire. 

433-  SKJEGSTAD  (K.  R. )....„. .1957 

THE  ANATOMICAL  BASIS  FOR  THE  GIBBERELLIN  RESPONSE  IN  ZEA  MAYS 


Abstracts  of  Papers  Presented  Before  the  Botanical  Society  of 
America  at  the  A.I.B.S.  Meetings,  Stanford  University, 
Stanford,  California,    p.  19  (1957).  (in  English;  in 

library  of  the  Department  of  Botany,  University  of  California, 
Los  Angeles) 

After  treatment  with  microgram  amounts  of  gibberellic  acid,  dwarf -1 
mutants  of  maize  become  essentially  indistinguishable  from  normals.  A 
similar  response  occurs  following  treatment  with  the  gibberellin-like 
substance  obtained  from  the  seed  of  wild  cucumber  (Echinocystis ) , 
Comparisons  have  been  made  of  length  and  number  of  parenchyma  cells 
for  several  organs  of  normal,  dwarf -1,  and  treated  dwarf -1  plants. 


The  first  leaf  sheaths  of  dwarf  seedlings  were  approximately  60$  shorter 
than  the  first  leaf  sheaths  of  normals.    These  dwarf  leaf  sheaths  had 
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about  30$  fewer  cells,  which  were  shorter  than  the  cells  of  normals. 
Following  treatment  with  either  gibberellic  acid  or  gibberellin-like  sub- 
stance from  Echmocvstis .  cell  number  and  cell  lengths  of  the  dwarfs  were 
found  to  change,  becoming  very  similar  to  those  of  normals.  Anatomical 
changes  in  other  organs  of  treated  dwarf -1  plants  are  also  reported. 

[ Complete .    Paper  presented  August  26,  1957  in  the 
"General  Section",  E.  M.  Gifford,  Jr.  presiding.] 

434.    SLAGG  (C.  M. )  and  FELLOWS  (H. )...... .19^7 

EFFECTS  OF  CERTAIN  SOIL  FUNGI  AND  THEIR  BY-PRODUCTS  ON  OPHIOBOLUS 
GRAMINIS 

Journal  of  Agricultural  Research  2^,  pp.  279-293  (1947) .  (in 
English,  2  figures,  4  tables;  in  USDA  Library,  Washington,  Do  C.) 

Trichoderma  viride.  Aspergillus  flavus .  and  Fusarium  monili forme  (Gib- 
berella  f ujikuroi )  added  to  artificially  infested  soil  each  gave  fair  to 
good  control  of  Ophiobulus  graminis .  the  causal  organism  of  wheat 
take -all. 

[Based  on  R.A.M.  2J,  228-229  (1948)] 
435»    SNYDER  (W.  C.)  and  HANSEN  (H.  N. )...... .1940 

THE  SPECIES  CONCEPT  IN  FUSARIUM 

American  Journal  of  Botany  22,  pp.  64-67  (1940 ).  (In  English, 

in  USDA  Library,  Washington,  D.  C.) 

A  species  concept  in  Fusarium  is  presented  which  takes  full  cognizance 
of  the  phenomenon  of  variation  displayed  by  members  of  this  genus. 

In  employing  this  concept  in  the  taxonomy  of  Fusaria,  section  Elegans 
in  particular,  it  has  seemed  necessary  to  revise  the  system  of  classifi- 
cation heretofore  in  use. 

The  necessity  of  this  revision  is  demonstrated  by  the  analyses  of  many 
former  "species"  by  means  of  large  numbers  of  single  spore  cultures. 
These  analyses  have  shown  that  the  progeny  of  a  single  spore  culture  may 
fall  into  more  than  one  species  or  subsection  of  the  genus  as  formerly 
constituted. 

A  system  of  taxonomy  is  proposed  for  section  Elegans .  in  which  the  10 
species,  18  varieties,  and  12  forms  of  Wollenweber  and  Re inking  are 
placed  in  one  species,  Fusarium  oxys-porum.  on  the  sole  basis  of  morphology. 
Twenty-five  parasites  of  the  section  are  made  forms  of  this  common  species 
upon  the  basis  of  pathogenicity  alone. 
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The  system  proposed  is  a  modification  of  the  Wollenweber  and  Re inking 
system,  upon  which  it  is  based.     In  the  writers'  opinion  this  modifica- 
tion possesses  the  advantages  of  greater  simplicity  and  usability. 

[Complete  summary  from  the  paper □    An  abstract  appears  in 
R.AoM.  12,  495  (1940).] 

h36.    SNYDER  (W.  C.)  and  HANSEN  (H.  N. )...... .19^5 

THE  SPECIES  CONCEPT  IN  FUSARIUM  WITH  REFERENCES  TO  DISCOLOR  AND 
OTHER  SECTIONS 

American  Journal  of  Botany  22,  pp.  6^-666  (19V?).  (in 
English,  in  USDA  Library,  Washington,  D.  C.) 

Continuing  their  revision  of  species  of  Fusarium  [R.A.M. ,  xxi,  p.  22J] 
the  writers  consider  that  all  species,  varieties,  and  forms  of  the  sec- 
tions Rose urn  [ibid.,  xxiii,  p.  410],  Arthrosporiella .  Gibbosum.  and 
Discolor  should  be  reduced  to  one  species,  F.  roseum  Link,  with  one 
form,  f.  cerealis  (Cooke)  n.  comb,  for  the  strains  parasitic  on  cereals. 
For  the  perfect  state  they  propose  Gibberella  'roseum'   (Link)  n.  comb, 
with  the  synonym  (among  others)  G.  zeae  (Schw. )  Petch,  and  the  form 
Go  roseum  f.  cerealis  (Cooke)  n.  comb.    The  reasons  given  are  that  the 
morphological  features  which  have  been  used  in  the  classification  of 
these  sections,  viz.,  the  production  and  position  of  chlamydospores , 
the  production  and  colour  of  sclerotia,  the  formation  of  sporodochia, 
the  colour  of  the  mycelium  and  the  stromata,  have  been  shown  by  these 
and  other  authors  as  too  variable  and  undependable  to  be  used  as  dis- 
tinguishing features o    Similarly,  conidial  shape,  colour  and  septation, 
foot-cell  development  and  wall  thickness  are  often  inconstant  and  are 
considered  too  difficult  or  unsuitable  as  criteria.    Culture  mutation 
causes  further  difficulties.    On  the  other  hand,  some  of  the  species, 
although  not  the  usual  pathogens  of  cereals,  can  be  made  to  show 
pathogenicity  in  tests,  the  symptoms  then  produced  being  very  similar, 
and  moreover,  they  are  often  closely  associated  with  root  rots.  All 
members  of  the  section  Lateritium  are  reduced  to  F„  lateritium  Nees 
emendo,  with  the  perfect  state  G.   'lateritium'  (Nees.)  n.  comb.  Simi- 
larly, the  members  of  other  sections  are  reduced,  the  conidial  features 
on  which  the  classification  has  been  based  having  been  shown  to  be  un- 
satisfactory.   All  members  of  the  section  Liseola  are  referred  to  F. 
monili forme  Sheld.  emend.,  with  the  perfect  state,  G.  moniliformis 
(Sheld.)  Winel.  emend „    The  form  species  of  the  section  Sporotrichiella 
is  F.  tricinctum,,  the  pathogen  on  carnations  being  F.  tricinctum  f .  poae 
(Pk)  n.  comb.     The  variation  of  F.  nivale  has  been  found  wide  enough  to 
include  all  the  species  of  the  section  Arachnites  with  the  perfect  state 
as  Calonectria  'nivale ' .  the  cereal  pathogens  being  F.  nivale  fQ  grami- 
nicola  (Berk.  &  Br.)  n.  comb.    F.  episphaeria  (Tode)  n.  comb,  with  the 
Ascomycetous  species  Nectria  episphaeria  and  one  physiologic  form  f . 
coccophila  (Desm. )  n..  comb,  embraces  all  the  types  in  the  sections 
Eupionnotes  and  Macroconia.    Although  the  members  of  the  sections 
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Submicrocera  and  Pseudomicrocera  were  not  studied,  on  the  basis  of 
descriptions  they  are  merged  into  F.  ciliatum  with  the  one  perfect  stage 
Calonectria  1 ciliatum1  n.  comb.,  both  listed  as  doubtful  species .  The 
one  species  F.  argillaceum  in  the  section  Ventricosum  is  regarded  as  syn- 
onymous with  F.  solanio 

The  writers  admit  that  physiologic  host  specialization  has  not  been  tested 
or  proved  for  many  Fusarium  pathogens.    When  it  has,  additional  formae  will 
have  to  be  established. 

[R.A.M.  25.,  366-367  (1946),  complete] 

437.  SNYDER  (W.  C.)  and  HANSEN  (H.  N. )....... 1954 

VARIATION  AND  SPECIATION  IN  THE  GENUS  FUSARIUM 

Annals  of  the  New  York  Academy  of  Sciences  60,  pp.  16-23  (195*0° 
(In  English;  in  USDA  Library,  Washington,  D.  C.) 

Although  there  are  between  1000  and  2000  names  proposed  in  the  litera- 
ture for  species  and  varieties  of  the  imperfect  genus  Fusarium.  we  con- 
tend, on  the  basis  of  experimental  studies,  that  only  nine  species  are 
justified  on  a  morphological  basis.    This  conclusion  has  been  arrived 
at  by  analyses  of  variability  under  various  environmental  and  cultural 
conditions,  using  the  single  spore  technique,  and  by  the  synthesis  of 
morphological  species  based  only  upon  those  characters  which  are  the 
most  stable.    These  analyses,  by  showing  what  a  species  is  not,  have 
provided  a  better  basis  upon  which  to  judge  what  a  species  is.  Physio- 
logical characters  are  regarded  here  as  suited  only  for  the  delimita- 
tion of  intraspecif ic  categories  such  as  the  forma  specialis,  race,  and 
clone.    Such  a  concept  of  speciation  is  believed  to  be  in  full  agree- 
ment with  20th-century  knowledge  of  fungus  genetics  and  variability, 
but  is  obviously  at  odds  with  19th-century  concepts  of  narrow  and  rela- 
tively fixed  species  upon  which  present-day  mycology  is  founded.  The 
20th-century  facts  on  the  behavior  of  fungi  have  developed  at  an  amaz- 
ing rate,  while  taxonomy  and  nomenclature  have  lagged  far  behind.  Yet 
taxonomy  and  nomenclature  comprise  the  essential  framework  into  which 
our  knowledge  of  fungi  must  be  arranged  and  catalogued.    We  propose  to 
meet  this  challenge  by  a  classification  of  fungi  based  upon  large, 
morphological  species,  and  by  the  use  of  a  simplified  nomenclature 
better  suited  to  the  cataloguing  of  the  various  intraspecif ic  divisions. 
It  is  believed  that  these  modifications  may  offer  a  sounder  taxonomy 
in  mycology  and,  at  the  same  time,  provide  a  method  of  naming  fungi 
which  would  be  adapted  to  the  labeling  of  economic  fungi. 

[Complete  summary  from  the  paper] 

438.  SNYDER  (W.  C.)  and  HANSEN  (H.  N.)  .1954 


CONCEPTS  OF  SPECIES  AND  NOMENCLATURE  EVOLVED  FROM  STUDIES  IN  THE 
FUNGUS  GENUS  FUSARIUM 
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Congres  international  de  botanique,  8    Congres,  Paris,  195*+ } 
Rapports  et  Communications,  Sect.  18/20,  pp.  171=172  (195*0° 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

Biological  studies  of  Hypnmyp.es  (Fusarium)  solani ,  employing  the  single 
spore  culture  method,  reaffirm  the  relative  stability  of  morphological 
characteristics  in  species  delimitation  over  physiological  characters- 
Spore  shape  proved  to  be  one  of  the  more  stable  of  the  morphological 
features  and  far  more  reliable  in  taxonomy  than  sclerotium  formation  or 
size,  spore  septation,  or  spore  dimensions.    Such  physiological  criteria 
as  colony  pigmentation  and  configuration,  ecologic  preference,  rate  of 
growth,  homothallism  or  heterothallism,  sexuality,  and  pathogenesis  were 
found  unsuited  for  taxonomic  use  at  the  species  level.    On  this  morpho- 
logical basis,  H.  solani  is  seen  to  be  a  large  aggregate  of  biologically 
diverse  but  morphologically  similar  components,  with  formae  defined  by 
their  pathogenic  capabilities „     It  is  indicated  from  these  studies  that 
taxonomy,  in  order  to  serve  its  purpose  more  adequately,  should  (l)  aim 
to  classify  fungi  at  the  species  level  for  what  they  are,  not  for  what 
they  do  or  where  they  occur,   (2)  permit  identification  to  species  whether 
the  fungus  be  living  or  dead,  as  long  as  the  appropriate  morphological 
characters  be  present,   (3)  not  employ  pathogenecity  nor  physiology  for 
species  determination  and  (k)  take  into  account  a  knowledge  of  natural 
variability.,    Also,  an  imperfect  stage  should  be  considered  a  suitable 
basis  for  the  differentiation  of  a  species  in  a  perfect  genus  but  not  as 
the  criterion  for  the  establishment  of  a  perfect  genus.    Furthermore,  it 
is  held  that  international  nomenclature  would  serve  better  the  applied 
fields  if  there  were  fewer  and  more  clearly  defined  subspecific  cate- 
gories, if  only  one  species  epithet  were  recognized  per  fungus,  if  date 
lines  were  moved  forward  to  discourage  name  changing  where  no  taxonomic 
contribution  is  made,  and  if  the  trinomical  system  of  nomenclature  were 
utilized  more  consistently  to  indicate  the  biologically  important 
features  of  a  morphologically  defined  species. 

[Complete] 

SNYDER  (Wo  C),  HANSEN  (H.  N. ),  and  OSWALD  (j.  W.)..  .1957 

CULTIVARS  OF  THE  FUNGUS,  FUSARIUM 

Journal  of  the  Madras  University  22,  pp.  I85-I92  (1957).  (in 
English;  3  plates  following  p.  192;  in  USDA  Library,  Washington, 
D.  Co) 

The  authors  briefly  state  their  reasons  for  employing  cultivars  in  their 
system  of  nomenclature  in  the  genus  Fus arium  [25.,  p.  366;  28,  p.  kkf] . 
They  propose  that  the  cultivars  Culmorum,  Graminearum,  avenaceum, 
Acuminatum,  Equiseti,  and  Sambucmum  (based  on  morphological  differences) 
be  recognized  in  F.  roseum.  Dimerum  and  Gigas  in  F.  episphaeria,  and 
Subglutinans  in  F.  monili forme  fGibberella  fujikuroiT The  adoption 
of  a  similar  device  to  simplify  the  taxonomy  of  the  actinomycetes  is 
urged . 


[R.A.M.  36,  666  (1957),  complete] 
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hkO.     STARNES  (0.).  ..1957 

RUTGEEIS  STUDIES  ROLE  OF  PLANT  GROWTH  REGULATORS 

New  Jersey  Agriculture  29.  (No.  h) ,  pp.  10-11,  16  (1957) •  (in 
English;  one  figure;  in  USDA  Library,  Washington,  D.  C.) 

Tests  with  cornflower  plants  showed  that  gibberellic  acid  could  partially 
compensate  for  shortness  of  daylight.,    Also  under  study  are  the  effect 
of  gibberellin  in  overcoming  the  inhibition  in  elongation  of  plants  caused 
by  boron  and  other  deficiencies,  the  relation  of  gibberellin  to  nitrogen 
nutrition  in  plants,  and  methods  of  assaying  gibberellin  activity „ 

[Abstract  by  F.  H.  Stodola] 

kkl.    STEWART  (W.  S„),  HALSEY  (D„),  and  CHING  (F. )...... .1957 

EFFECT  OF  THE  POTASSIUM  SALT  OF  GIBBERELLIC  ACID  (GIBREL)  ON 
PEDUNCLE  AND  CAP  STEM  GROWTH  OF  THOMPSON  SEEDLESS  GRAPES 

Abstracts  of  Papers  Presented  Before  the  American  Society  for  Horti- 
cultural Science,  Fifty -Fourth  Annual  Meeting,  Stanford  University, 
Stanford,  California,    p.  kQ  (1957).  (in  English,  in  NU 

Library) 

Water  sprays  of  10  or  100  ppm  Gibrel  on  Thompson  Seedless  grapes  at  vari- 
ous times  during  flowering  resulted  in  increased  elongation  of  the 
peduncles  and  cap  stems.    Similar  results  were  indicated  with  Perlette 
grapes .    This  response  to  Gibrel  may  reduce  the  need  for  the  amount  of 
cluster  thinning  usually  practiced. 

[Complete.     Paper  presented  August  28,  1957  a^  the  session 
on  "Growth  Regulators,  Gibberellin",  S.  H.  Wittwer 
presiding. ] 

kh2.    STODOLA  (F.  H.),  RAPER  (K.  B.),  FENNELL  (D.  I.),  CONWAY  (H.  F.), 
SOHNS  (V.  E.),  LANGFORD  (C.  T.),  and  JACKSON  (R.  W. )....... 1955 

THE  MICROBIOLOGICAL  PRODUCTION  OF  GIBBER ELLINS  A  AND  X 

Archives  of  Biochemistry  and  Biophysics  5^+,  pp.  2^0-2^5  (1955 ). 
(in  English;  one  table;  in  USDA  Library,  Washington,  D.  C.) 

A  method  is  described  for  the  production  of  crude  crystalline  gibberel- 
lin in  yields  of  about  12  g.  per  160  gal.  of  culture  liquor.     This  prod- 
uct is  a  mixture  of  the  known  gibberellin  A  ([a]j)  +  36°)  and  a  new 
gibberellin  (C19H2206)  with  a  rotation  of  [a]D  +  92°. 

[Complete  summary  from  the  paper.    Abstracts  appear  in 
C.A.         4789  (1955)  and  R.A.M.  35,  700  (1956).] 
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kkj.     STODOLA  (F.  H.  )  1956 

THE  ISOLATION,  CHARACTERIZATION  AND  CHEMICAL  PROPERTIES  OF  THE 
GIBBERELLINS 

Symposium  Lecture,  Storrs,  Connecticut  Meeting  (August  26-30,  1956) 
of  the  American  Institute  of  Biological  Sciences,  13  pp.  (mimeo- 
graphed) (1956).  (in  English;  12  pages,  plus  an  unnumbered 
page  with  two  figures;  available  at  NU) 

This  is  a  copy  of  the  talk  given  August  28,  19^6  at  the  Symposium  on 
"Naturally  Occurring  Growth  Regulators  other  than  Auxin11  (K.  V.  Thimann 
presiding)  at  the  joint  meeting  of  the  American  Society  of  Plant  Physio- 
logists, American  Society  for  Horticultural  Science,  and  the  Physiologi- 
cal Section  of  the  Botanical  Society  of  America.    The  discovery  of  the 
gibberellins  by  the  Japanese  is  reviewed,  along  with  the  later  work  at 
Camp  Detrick,  Imperial  Chemical  Industries,  Ltd.,  and  the  Northern 
Utilization  Research  Branch. 

kkk.    STODOLA  (Fo  H.),  NELSON  (G.E.N. ),  and  SPENCE  (D.  Jo ) . . . . . . 0195T 

THE  SEPARATION  OF  GIBBERELLIN  A  AND  GIBBERELLIC  ACID  ON  BUFFERED 
PARTITION  COLUMNS 

Archives  of  Biochemistry  and  Biophysics  66.,  pp.  kjQ-hkJ  (1957) • 
(in  English;  2  figures;  in  USDA  Library,  Washington,  D.  C.) 

The  crude  mixture  of  gibberellins  produced  in  the  pilot  plant  by  the  fun- 
gus Fusarium  moniliforme  (Gibberella  fu.iikuroi)  NRRL  2284  was  shown  to 
be  separable,  by  means  of  buffer  partition  chromatography,  into  a  gib- 
berellin  ([of]D  +  36 °)  of  composition  C19H2406,  and  gibberellic  acid 
(C19H220e). 

[Complete  summary  from  the  paper] 

kkj.    STOLL  (C.)  195^ 

CONTRIBUTION  TO  KNOWLEDGE  OF  THE  EFFECT  OF  BAKANAE  OF  RICE 

Congres  international  de  botanique,  8  Congres,  Paris,  195^> 
Rapports  et  Communications,  Sect.  18/20,  pp.  160-161  (195^- )• 
(in  French;  in  USDA  Library,  Washington,  D.  C„) 

Gibberella  fujikuroi  (Saw. )  Woll.  has  been  cultivated  in.  vitro  on  a 
liquid  medium,  under  varying  conditions  of  temperature  and  nutrition. 

The  control  of  the  activity  of  the  filtrates  from  the  cultures  has 
been  carried  out  by  means  of  the  following  tests: 

1.    Measurement  of  the  inhibition  of  the  germination  of  the  chlamydo- 
spores  of  Ustilago  zeae  (Beckm.)  Ung. 
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2.    The  wilting  effect  on  young  tomato  plants  by  the  method  of  G&umann 
and  collaborators. 

5.    Bacteriostatic  action  by  the  diffusion  test  on  agar  plates. 

We  have  obtained,  after  chemical  purification,  white  crystals  having  a 
melting  point  of  111-112°  C,  probably  not  identical  with  fusaric  acid, 
which  has  a  melting  point  of  108-109°  C»    The  wilt  symptoms  of  our  sub- 
stance are  different  from  those  obtained  with  fusaric  acid. 

It  acts  nevertheless  in  the  present  case  as  a  mixture  of  fusaric  acid 
and  the  gibberellins . 

In  addition  we  have  observed,  at  the  time  of  the  wilting  of  tomatoes,  a 
browning  of  the  stem  and  sometimes  the  ducts,  such  as  is  caused  by 
vasinfuscarin,  which  is  produced  by  Fusarium  lycopersici  Sacc. 

The  influence  of  the  carbohydrate  and  nitrogen  sources  on  the  metabolism 
have  been  examined.    The  nature  of  the  carbon  source  seems  to  have  an 
influence  on  the  formation  of  the  different  toxins. 

The  lack  of  chloride  ions  inhibits  the  growth  of  the  mold. 

[Translation  of  complete  article  by  F.  PL  Stodola] 

kk6.    STOLL  (C.).o  1954 

ON  THE  METABOLISM  AND  BIOLOGICALLY  ACTIVE  SUBSTANCES  OF  GIBBER  ELLA. 
FUJIKUROI  (SAW.)  WOLL.,  THE  CAUSE  OF  "BAKANAE"  DISEASE 

Phytopathologische  Zeitschrift  22,  pp.  233-27^  (195*0 .  (in 
German;  2  tables;  19  figures;  in  USDA  Library,  Washington,  D.  C.) 

At  the  Federal  Technical  Institute,  Zurich,  Switzerland,  the  inoculation 
of  Rinaldo  Bersani  rice  plants  with  Gibberella  f u,i ikuroi .  using  mostly 
an  isolate  from  Japan  [R.A.M.,  20,  p„  59h  and  preceding  abstracts]  and 
one  supplied  by  the  Centraalbureau  voor  Schimmelcultures,  Baarn,  resulted 
in  the  development  of  typical  'bakanae'  [elongation]  symptoms.    The  opti- 
mum temperature  for  the  growth  of  the  fungus  on  Richards' s  agar  lay 
between  2k°  and  30°  C,  with  a  drastic  reduction  from  33°  to  37°,  while 
in  Richards' s  solution  production  of  the  toxins  fusarinic  acid  C34. 
p.  112],  dehydro fusarinic  acid,  and  vasinfuscarin  [22.,  p.  was  high- 

est at  33 *•  The  first  two  toxins  are  considered  to  be  identical.  On 
cut  tomato  shoots  dehydrofusarinic  acid  induces  chlorosis  of  the  leaf 
blades,  marginal  necrosis,  and  shrivelling  of  the  stem.  The  pH  level  of 
the  culture  solution' fell  until  the  third  day,  when  it  was  k*J  at  270 
and  33%  and  then  rose  steadily,  reaching  8.6  and  8.9  at  the  same  two 
temperatures  on  the  42nd  day.  The  addition  of  cellulose  (cotton  wool 
extract)  to  Czapek's  solution  containing  h  per  cent,  glucose  caused  a 
marked  stimulation  of  growth  in  both  stationary  and  shake  cultures.  In 
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the  former  the  fungus  continues  to  grow  after  the  glucose  supply  is  ex- 
hausted, but  in  the  latter  it  is  unable  to  do  so.    The  application  of 
gibberellin  [see  preceding  abstracts]  to  rice  plants  in  dilutions  of  1 
in  10,  1  in  100,  and  1  in  1,000  (of  which  the  last-named  was  the  most 
active)  resulted  in  a  20  per  cento  increment  in  longitudinal  growth. 

[R.A.Mo  3h,  251  (1955);  complete] 

kkf.    ST0LL  (C.)  and  RENZ  (J.  )  00. 1957 

ON  THE  FUSAR I C -DEHYDR0FUSAR IC  ACID  CHANGE  OF  GIBBERELLA  FUJIKUR0I 
(SAW.)  W0LL. 

Phytopathologische  Zeitschrift  29_,  pp.  38O-387  (1957).  (in 
German;  2  tables;  2  figures;  in  USDA  Library,  Washington,  D.  C.) 

1.  Cultures  of  Gibberella  fu.iikuroi  in  Richard's  nutrient  medium  were 
tested  chemically  and  biologically  three  times  weekly  over  a  period  of 
65  days. 

2o    During  the  growth  phase  of  the  molds,  two  clear  maxima  of  Ustilago 
activity  appeared. 

3.    From  the  chemical  assay  it  is  evident  that  simultaneously  with  the 
two  maxima  of  Ustilago  activity,  there  also  occurs  a  maximum  of  fusaric 
acid  formation o 

k.    Only  at  the  time  of  maximum  fusaric  acid  formation  could  dehydro- 
fusaric  acid  also  be  detected.    The  formation  of  dehydrofusaric  acid  is, 
therefore,  toward  the  end  of  the  experiment,  of  about  the  same  order  as 
that  of  the  fusaric  acid.    The  assay  of  the  dehydrogenase  activity  of 
the  culture  solution  was  negative. 

5.  The  acid  toxins  could  be  detected  in  none  of  the  mycelial  extracts. 

6.  The  position  of  the  isolated  double  bond  was  established  in  dehydro- 
fusaric acid  by  ozonolysis. 

[Translation  of  German  summary  by  F.  H.  Stodola] 

kkQ,    ST0LL  (C),  RENZ  (j.),  and  GAUMANN  (E. )......  .1957 

ON  THE  FORMATION  OF  FUSARIC  ACID  AND  DEHYDROFUSARIC  ACID  BY 
FUSAR IUM  LYCOPERSICI  SACC.  IN  SAPROPHYTIC  CULTURE 

Phytopathologische  Zeitschrift  29_,  pp.  388-39^  (1957).  (in 
German;  6  figures;  in  USDA  Library,  Washington,  D.  C.) 

1.  A  culture  of  Fusarium  lycopersici  Sacc.  on  Richard's  nutrient  solu- 
tion with  5$  glucose  was  tested  biologically  and  chemically  three  times 
weekly  over  a  period  of  62  days. 
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2.  The  biological  examination  (mycelium  weight,  pH-determination  and 
Ustilago  activity)  gave  results  similar  to  those  of  Kern  (1952),  in  which 
two  activity  maxima  appeared  in  the  course  of  experiments  using  the 
Ustilago  test. 

3.  The  chemical  examination  gave  an  increase  in  the  amount  of  toxin  in 
the  culture  filtrate  up  to  the  24th  day,  remaining  then  more  or  less  con- 
stant to  the  end  of  the  experiment. 

h.  Dehydrofusaric  acid,  already  isolated  from  Gibberella  fujikuroi  (Stoll, 
195^-),  has  been  isolated  as  a  new  toxin  from  Fusarium  lvcopersici . 

5°     In  our  experiments  fusaric  acid  was  formed  from  the  beginning  up  to 
the  24th  day,  and  then  finally  dehydrofusaric  acid. 

6.    No  acid  toxins  could  be  isolated  from  the  mycelium. 

[Translation  of  German  summary  by  F.  H.  Stodola] 

hh9.    STOWE  (B.  B.)  and  YAMAKI  (T. )......  .1957 

THE  HISTORY  AND  PHYSIOLOGICAL  ACTION  OF  THE  GIBBERELLINS 

Annual  Review  of  Plant  Physiology  8,  pp.  181-216  (1957).  (in 
English;  3  tables;  in  USDA  Library,  Washington,  D.  C.) 

A  review  (with  202  references)  under  the  following  headings  I    The  Fungus 
and  Disease,  The  Production  of  Gibberellins;  The  Chemistry  of  the  Gib- 
berellins; The  Physiological  Actions  of  Gibberellins,  containing  a  2  page 
table  on  "Higher  Plants  Reported  Treated  with  the  Gibberellins". 

1*50.    STUART  (N.  W.)  .1957 

GROWTH  AND  FLOWERING  OF  HYDRANGEA  MACROPHYLLA  AS  INFLUENCED  BY  STOR- 
AGE TEMPERATURE,  LENGTH  OF  STORAGE,  AND  GIBBERELLIC  ACID 

Abstracts  of  Papers  Presented  Before  the  American  Society  for  Horti- 
cultural Science,  Fifty-Fourth  Annual  Meeting,  Stanford  University, 
Stanford,  California,    p.  k9  (1957).  (In  English;  in  NU 

Library) 

Hydrangea  plants  stored  at  35*,  k0* ,  and  5O0  F.  for  k,  5,  6,  and  7 

weeks  produced  longest  stems  and  bloomed  earliest  following  storage  at 
h0°  or  lower  for  6  weeks  or  longer.     Increased  vegetative  growth  and 
accelerated  flowering  of  hydrangeas  were  induced  by  gibberellic  acid. 
This  material  could  substitute  for  cold  storage  in  breaking  dormancy,  but 
it  was  more  effective  and  resulted  in  the  production  of  better  flowers 
when  it  replaced  only  a  portion  of  the  cold  storage  requirement. 

[Complete.    Paper  presented  August  28,  1957  at  the  session 
on  "Growth  Regulators,  Gibberellin",  S.  H.  Wittwer  presiding] 
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451.    STUTZ  (R.  E.)  and  WAT AN ABE  (R.).  .1957 

PROGRESS  REPORT:    THE  GIBBERELLINS.     II.     THE  EFFECT  OF  GIBBERELLIC 
ACID  AND  PHOTOPERIOD  ON  INDOLEACETIC  ACID  OXIDASE  IN  LUPINUS 
ALBUS  L. 

Semi -Annual  Report  of  the  Biological  and  Medical  Research  Division, 
Argonne  National  Laboratory,    ANL-5732,  pp.  107-109  (1957). 
(In  English;  in  library  of  Argonne  National  Laboratory,  Lemont, 
Illinois ) 

The  results  of  these  experiments  suggest  that  gibberellic  acid  exerts  its 
influence  in  stem  elongation  indirectly  by  lowering  the  IAA-oxidase 
activity.    The  effect  of  the  long  photoperiod  on  growth  is  apparently  not 
mediated  by  an  IAA  system  but  by  still  another  (unknown)  pathway . 

[Abstract  by  S.  H.  Wittwer] 

1*52.     SUBBA  RAO  (N.  S.  )......  .1957 

IN  VIVO  DETECTION  OF  GIBBERELLIC  ACID  IN  FOOT -ROT  INFECTED  RICE 
(ORYZA  SATIVA  L. ) 

Proceedings  of  the  Indian  Academy  of  Sciences  45B .  pp.  91 -94  (1957) • 
(in  English;  2  tables;  one  figure;  in  USDA  Library,  Washington, 
D.  C.) 

Rice  plants  were  grown  in  Fusarium  moniliforme -infest aa  and  uninfested 
soil  and  the  roots  and  shoots  were  analyzed  for  gibberellic  acid.  No 
acid  was  found  in  the  healthy  plants  while  the  infected  roots  and  shoots 
contained,  resp.,  5. 55  and  2.8  mg./lOO  g.  fresh  wt.  of  the  tissue. 

[C.A.  51,  11*038  (1957);  complete] 

1+53.    SUBBA  RAO  (N.  V. )...... .1952 

SOME  0RGAN0 -MERCURY  COMPOUNDS  OF  AMIDES  AND  IMIDES  AS  FUNGICIDES 

Journal  of  Scientific  and  Industrial  Research  (India)  11B ,  pp.  8-9 
(1952),  (In  English;  in  USDA  Library,  Washington,  D.  C.) 

Three  organo-mercury  derivatives  of  amides  and  imides  were  tested  as 
fungicides  in  the  control  of  foot  rot  of  paddy  and  compared  with  Ceresan. 
Of  the  compounds  tested,  Hg  succinimide  compared  well  with  Ceresan.  Hg 
carbamide,  although  the  cheapest  to  produce,  was  satisfactory  only  when 
used  as  an  undiluted  dust.    Hg  phthalimide  was  ineffective  when  diluted. 


[Biol.  Abstr.  19*53.  7841;  complete] 
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h^k.    SUBRAMANIAN  (C.  V. )...... .1955 

VIVOTOXINS  AND  FUSARIOSE  WILTS  IN  PLANTS 

Current  Science  (India)  2k,  pp.  1^-147  (1955).  (In  English; 

in  USDA  Library,  Washington,  D.  C.) 

The  physiological  basis  of  vascular  wilt  diseases  of  plants  infected  by 
various  species  of  Fusarium  and  toxin  production  in  vivo  within  such 
plants  [see  preceding  and  following  abstracts]  are  discussed  with  ref- 
erence to  the  literature  (16  titles). 

[R.A.M.  22,  387  (1956);  complete] 

455 .    SUMIKI  (Y o)...,  1950 

THE  BIOCHEMISTRY  OF  GIBBERELLA  FUJIKUROI  W. 

International  Congress  for  Microbiology,  5th  Congress,  Rio  de 
Janeiro,  1950,  Abstracts  of  Papers,  p.  3^*  (In  English; 

published  in  one  volume  in  1950,  in  USDA  Library,  Washington, 
D.  C.) 

Gibberella  fu,iikurpi  W.,  so  called  "Bakanae  fungi",  produces  a  new  plant, 
hormone,  "GIBBERELLIN  A",  as  one  of  its  metabolic  products  in  some  syn- 
thetic media. 

Gibberellin  A  has  a  special  property  which  elongates  abnormally  all  seed- 
lings.   Gibberellin  A,  prism,  [a]D  36. 1°,  melts  at  2^2-4°  (dec).    As  its 
molecular  formula,  C22H26O7  is  proposed.    Gibberellin  B  and  gibberic  acid 
are  obtained  respectively  by  treating  with  warm  or  boiling  dilute  sol. 
of  hydrochloric  acid. 

Gibberellin  B,  prism,  C19H2203,  [a]D  -  82.30,  m.p.  197-9°,  has  also  the 
special  physiological  activity  but  gibberic  acid,  prims,  optically  in- 
active, m.p„  154-5°,  has  no  such  an  activity. 

The  functions  of  oxygen  of  gibberic  acid  are  identified  as  carbonyl  and 
carboxyl  groups.    Some  fluoren  derivatives  are  obtained  from  gibberellin 
A,  B  and  gibberic  acid  and  this  fact  shows  that  the  nucleous  of  gibberel- 
lin is  the  fluoreneo 

The  physiological  activity  of  gibberellin  A  against  rice  seedling  is 
observed  distinctly  at  the  concentration  of  O.OOOO5/0  solution  and  that 
of  gibberellin  B  is  0.0002$.    The  physiological  action  of  gibberellin 
is  quite  different  from  those  of  heteroauxme  and  naphthalene  acetic 
acido 


[Complete  abstract] 
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SUMIKI  (Y . ) ,  YATAZAWA  (Mo ) ,  ASO  (K. ) ,  and  YABUTA  (T. )...... . 1951 

THE  BIOCHEMISTRY  OF  GIBBER  ELLA.  FUJIKUROI.    THE  CHEMICAL  CON- 
STITUTION OF  GIBBERELLIN 

International  Congress  of  Pure  and  Applied  Chemistry,  12th  Congress, 
Abstracts  of  Papers,  pp.  6K-65  (Published  in  1951  in  one  volume) . 
(in  English;  in  USDA  Library,  Washington,  D.  C.    The  Congress  was 
held  September  10-13,  1951  in  New  York,  N.  Y. )' 

Gibberella  fu.iikuroi  W.  was  found  to  produce,  as  one  of  its  metabolic 
products,  a  certain  substance  which  in  an  extremely  low  concentration 
acts  upon  tissues  of  higher  plants  in  a  very  peculiar  manner,  causing 
an  abnormal  elongation  of  various  young  organs.    This  substance  was  iso- 
lated from  the  culture  medium  of  the  fungus  and  purified  to  the  crystal- 
line state.    The  crystal  of  this  substance,  which  was  named  "gibberellin 
A,"  is  a  prism  having  an  optical  activity  f  36. 1°  and  melts  at  2k2-k° . 
A  molecular  formula  of  GZ2^2e^7  was  proposed . 

By  treating  with  warm  or  boiling  dilute  solution  of  hydrochloric  acid, 
two  substances  were  obtained  which  were  called  "gibberellin  B," 
C3.9H22O3,  prisms,  melting  point  197-8°;  and  "gibberic  acid,"  ClgH2203, 
prisms,  melting  point  15k °,  respectively. 

Physiological  activity  similar  to  that  of  gibberellin  A  was  observed  in 
gibberellin  B  but  not  in  gibberic  acid. 

Gibberellin  A  and  B  are  rather  labile,  while  gibberic  acid  is  remarkably 
stable.    The  functions  of  oxygen  in  gibberic  acid  were  identified  as 
being  one  carbonyl  and  one  carboxyl.    By  treating  the  gibberic  acid  suc- 
cessibly  with  selenium,  chromic  acid,  potassium  hydroxide,  and  potassium 
permanganate,  we  obtained  diphenyl  tricarboxylic  acid.    On  treating  with 
concentrated  hydrosulfuric  acid,  this  substance  gives  fluorene  dicarbox- 
ylic  acid.    From  this  observation  and  the  absorption  spectrum  of  ultra- 
violet ray,  it  may  be  assumed  that  the  nuclei  of  gibberic  acid  and 
gibberellin  are  fluorenes. 

On  treating  with  manganese  dioxide,  gibberic  acid  gives  hemimelitic  acid. 
From  this  fact,  it  must  be  concluded  that  gibberic  acid  has  at  least  one 
benzene  nucleus,  showing  that  at  the  position  of  carbon  atom  located  on 
either  side  of  these  three  vicinary  carboxylic  groups,  one  side  chain  of 
gibberic  acid  is  connected  with  the  benzene  nucleus. 

By  treating  gibberic  acid  with  selenium  dioxide,  gibber  glyoxylic  acid, 
C16H18(CO) (CHO)COOH,  is  obtained,  showing  that  the  carbonyl  group  of 
gibberic  acid  locates  at  the  side  chain  and  not  fluorene  nucleus.  By 
oxidation  with  potassium  permanganate  under  room  temperature,  gibberic 
acid  gives  dicarboxylic  acid,  C14H14 (C00H)2,  and  this  acid  gives  mono- 
carboxylic  acid,  C^H^COOH,  by  decarboxylation. 

Further  details  of  chemical  constitution  are  mentioned. 


[Complete] 
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1+57.    SUMIKI  (Y. )....... 1952 

THE  BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  25.     THE  PHYSIOLOGICAL 
ACTION  OF  GIBBER ELLIN.  Ill 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  g£,  pp,  393-397  (1952).  (In  Japanese, 

with  English  summary,  in  USDA  Library,  Washington,  D.  C.) 

All  young  plants  which  were  treated  with  a  definite  concentration  of  gib- 
berellin  grow  taller  and  slender  abnormally.     In  order  to  dissolve  this 
phenomenon,  the  physiological  actions  of  gibberellin  were  examined, 
firstly,  comparing  with  those  of  plant  growth  hormenes  such  as  heteroauxin. 
The  gibberellin  used  in  all  experiments  of  this  paper  is  a  crystalline 
gibberellin  A,  dDp.  2k2-h° o     It  was  identified  that  there  were  a  big  dif- 
ference in  the  mode  of  action  between  gibberellin  and  auxins  by  the  fol- 
lowing experiments. 

(1)  It  did  not  induce  the  cell  division  of  callus  of  Brvonhy  Hum  and, 
also,  the  callus  formation  of  soy  bean,  sunflower  and  tomato. 

(2)  It  did  not  suppress  the  fomation  of  lateral  buds  in  kidneybean  and 
etiolated  pea. 

(3)  It  did  not  induce  the  epinacy  of  tomato. 

(h)    It  was  found  to  be  entirely  inactive  in  the  avena  standard  and  pea 
tests. 

(5)    It  had  been  reported  in  the  previous  paper  that  it  had  hindered  the 
growth  of  roots  of  rice  seedlings,  but  it  was  found  to  have  no  such  effect 
as  promoting  or  hindering  on  the  development  and  the  branching  of  avena 
roots  in  an  extent  of  concentrations  of  0.02^10  mg/l. 

Secondly,  the  cells  of  stamen  hairs  of  Tradescantia  reflexa  were  cultured 
in  the  agar  plate  containing  2$  of  saccharose  and  various  concentrations 
of  gibberellin  to  observe  the  mitosis  of  cells  and  the  elongation  and 
enlargement  growths  of  devided  cells.    The  results  were  as  follows  1 

(1)  The  gibberellin  was  found  to  be  hardly  recognizable  as  a  promoting 
substance  for  mitosis,  but  it  never  hindered  the  occurance  of  mitosis 
even  in  such  a  high  concentration  of  0.01$  as  to  make  the  rice  seedlings 
dead.    This  fact  shows  that  gibberellin  is  a  kind  of  plant  hormone,  but 
not  a  poisonous  substance  against  protoplasma. 

(2)  It  was  certainly  and  clearly  observed  that  its  effect  on  elongation 
growth  appeared  more  remarkably  on  the  embryonal  cells  than  the  adults 
and,  also,  more  at  the  basic  part  than  the  front  part  in  each  cell  under 
the  concentration  of  0.0005^0.00001$,  resulting  in  the  formation  of  the 
cells  shaped  in  bottle-like  pattern.    From  this  former  fact  and  the  fact 
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that  the  growth  of  cell  membrane  in  the  tissue  occured  even  in  the  young- 
est cell's  immediately  after  their  division  which  did  not  yet  form  the 
chlorophyll,  it  is  confirmed  cytologically  that  the  physiological  action 
of  gibberellin  is  quite  indifferent  from  the  assimilation  of  chlorophyll. 

Concerning  the  reason  of  the  latter  fact,  the  following  affairs  are 
assumed!    One  stamen  hair  is  composed  of  cells  standing  in  only  one  line 
and  each  cell  contacts  each  other  only  with  septum.    Therefore,  the  mem- 
brane of  each  cell  is  able  to  make  freely  its  elongation  growth  as  well 
as  its  enlargement  growth  besides  this  contacting  portion.    In  spite  of 
this  freedom,  the  fact  that  the  basic  part  of  each  cell  makes,  especially, 
more  enlargement  growth  than  the  front  part  resulting  in  the  bottle-like 
shape,  is  considered  to  be  the  cellulose  micells  are  accumulated  too  much 
in  the  basic  part.    The  similar  phenomena  to  this  fact,  are  observed  in 
the  stem  growth  of  monocotyledon,  ioe.,  the  stem  growth  depends  on  the 
reproduction  of  young  tissue  located  just  in  upper  part  of  each  node.  It 
is  considered  that  there  is  such  a  polarity,  also,  even  in  each  cell. 
But,  in  the  case  of  the  divided  tissue  in  plant  body,  the  enlargement 
growth  is  limited  in  some  extent  than  the  elongation  growth  by  the  resist- 
ance between  each  tissue  and,  as  the  result,  each  cell  is  obliged  to  make 
only  the  elongation  growth  showing  the  characteristic  abnormal  phenomenon,, 

Thirdly,  the  percentages  of  elongation  growth  and  of  reproduction  were 
examined  quantitatively  using  soybean,  sunflower,  tomato  and  lemna  as  the 
testing  plants. 

[Complete  summary  from  the  paper.    An  abstract  appears  in 
C.A.  kQ,  12920  (1954).] 

458.    SUMIKI  (Y. ),  KAWARADA  (A.),  KITAMURA  (H.),  SETA  (Y.),  and 
TAKAHASHI  (N. )...... .1953 

THE  BIOCHEMISTRY  OF  GIBBERELIA  FUJIKUROI.    THE  CHEMICAL  STRUCTURE 
OF  GIBBERELLIN 

International  Congress  for  Microbiology,  6th  Congress,  Rome,  1953; 
Abstracts  of  Papers,  ppD  101-102  (in  Volume  I  of  the  set,  which 
was  published  in  1953)-  (in  English;  in  USDA  Library, 

Washington,  D.  C.) 

Gibberellin  A,  one  of  the  metabolic  products  of  Gibberella  Fu.iikuroi  W„, 
acts  upon  tissues  of  higher  plants  in  a  very  peculiar  manner  causing  an 
abnormal  elongation  in  an  extremely  low  concentration.    The  mode  of  ac- 
tion of  Gibberellin  and  chemical  structure  of  gibberic  acid,  one  of  the 
decomposition  products  of  gibberellin  A  were  already  published  partially 
in  the  previous  papers.    The  present  paper  deals  with  the  chemical  struc- 
ture of  gibberellin  A,  B,  C,  as  well  as  iso-gibberellin  A. 

The  relation  between  these  gibberellins  is  as  follows?    Gibberellin  A, 
C22H26O7,  mp  242°,  [a]D  36. 1°,  gives  gibberellin  B,  ClgH2203,  mp  197-8°, 
and  gibberellin  C,  C22H28O8J  Hp  251-2°,  having  each  physiological  and 
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optical  activities,  by  treating  with  warm  dilute  HC1.    By  treating  with 
boiling  dilute  HC1,  gibberellin  A  gives  gibberellin  C  and  gibberic  acid. 
Gibberic  acid  is  also  obtained  from  gibberellin  B  but  not  from  gibberel- 
lin C.    Gibberic  acid,  C19H2203,  mp  15^ °,  shows  no  physiological  and 
optical  activities,  and  was  identified  as  a  compound  having  a  fluorene 
as  its  nucleus. 

By  treating  with  10$  solution  of  KOH,  gibberellin  A  and  C  yield  the  same 
product,  iso-gibberellin  A,  C22H260y,  mP  258°  which  loses  the  physiologi- 
cal activity. 

By  catalytic  reduction  with  Pd  black  and  Pt  oxide,  gibberellin  A  gives 
dihydroderivative,  C22H2a07,  mp  275 °,  having  yet  the  physiological 
activity,  but  gibberellin  C  and  iso-gibberellin  A  absorb  no  hydrogen. 
Gibberellin  A  is  labile  both  in  acidic  and  alkaline  sides,  and  dihydro- 
gibberellin  A  is  stable  in  acidic  but  unstable  in  alkaline,  while  gib- 
berellin C  is  stable  in  both  sides. 

Concerning  ultra  violet  spectra,  gibberellin  A  and  C  show  no  particular 
band  but  gibberellin  B  shows  a  characteristic  spectrum  very  similar  to 
that  of  gibberic  acid,  i.e.,  that  of  the  fluorene. 

From  the  results  of  infrared  spectra,  the  presence  of  the  following  groups 
is  assumed  in  each  gibberellin s    in  gibberellin  A,  -C00H, >  CHOH,  -CH20H, 
>  CO,  -0-,  -CH=CH2,>  C=CH2.     In  dihydro-gibberellin  A,  -C00H,  >  CHOH, 
-CH20H,  >  CO,  -0-,  -CH=CH2.     In  gibberellin  B,  -C00H,  -OH.     In  gibberellin 
C,  -C00H,  >  CO,  -(0H)x. 

Some  oxydative  products  of  gibberellin  A,  B  and  C  will  be  mentioned  but 
their  structures  are  yet  not  determined. 

As  the  application  of  the  gibberellin,  we  examined  the  action  on  tobacco, 
tea  and  fibrous  harvests  as  well  as  malt.    The  result  of  the  latter  is 
somewhat  interesting. 

[Complete] 

459.    SUMIKI  (Y.)  1955 

GIBBERELLIN  AND  ABNORMAL  GROWTH  OF  PLANTS.    A  HORMONE  PRODUCED  BY 
GIBBERELLA  FUJIKUROI 

Kagaku  (Tokyo)  (Science)  2^,  pp.  563-567(1955).  (in  Japanese; 

8  figures;  one  table;  in  Library  of  National  Institute  of  Agricul- 
tural Sciences,  Nishigahara,  Tokyo;  copy  supplied  by  Prof.  Sumiki) 

Recent  results  on  the  physiol.  action,  chem.  structure,  and  application 
of  gibberellin  are  described. 

[C.A.  50,  lk-QQ3-lkQ8k  (1956);  complete.    Pages  incorrectly  given 
as  559-63] 
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460.    SUMIKI  (Y.),  KAWARADA  (A.),  KITAMURA  (H.),  SETA  (Y.),  and 
TAKAHASHI  (N.).  1955 

THE  BIOCHEMISTRY  OF  GIBBERELLA  FUJIKUROI  W.     THE  CHEMICAL  STRUCTURE 
OF  GIBBERELLIN 

International  Congress  for  Microbiology,  6th  Congress,  Rome,  1953 > 
Abstracts  of  Papers,  pp.  173-175  (in  Volume  I  of  the  set,  which  was 
published  in  1955)°  (in  English;  in  USDA  Library,  Washington, 

D.  C„) 

Gibberellin  A,  one  of  the  metabolic  products  of  Gibberella  Fu.iikuroi  W., 
acts  upon  young  tissues  of  higher  plants  in  a  very  peculiar  manner  caus- 
ing an  abnormal  elongation,  in  an  extremely  low  concentration.    As  its 
characteristic  symptom,  the  plants  treated  with  low  concentrations  of 
gibberellin,  grow  taller  and  slender  and  the  green  color  fades  on  account 
of  a  decrease  of  the  chlorophyll  but .die  in  high  concentration.     In  the 
previous  papers,  the  mode  of  action"'"'  of  the  gibberellin,  its  practical 
application^)  and  the  chemical  structure  of  gibberic  acid^',  one  of  the 
acid  degradation  products,  were  already  published.     The  present  paper 
deals  with  chemical  structures  of  gibberellin  A,  B,  C  and  iso-gibberellin 
as  well  as  some  relation  between  these  gibberellins . 

Gibberellin  A,  prisms,  C22H2607,  mP  244.5°,  36.1%  pK  4.8,  (active 

upon  the  rice  seedlings  in  a  concentration  of  0.00005$  solution)  is  very 
labile  and  shows  no  special  absorption  band  of  ultra  violet  ray.  From 
the  infrared  spectrum,  the  presence  of  -C00H  (2.8,  5.8  |i),  furan  type 
-0-  (8.5  ji),  >  CH0H  (9.0  /a),  -CH20H  (9-5  |u)  and  -CH=CH2  (ll.l  |u)  is 
suggested. 

By  treating  with  ozone,  gibberellin  A  gives  1  mol  of  acet aldehyde  (iden- 
tified as  2,4-dinitrophenyl  hydrazone,  mp  I580)  and  a  trace  of  non- 
volatile acid,  ClgH2406,  mp  225°,  but  no  volatile  acid  and  no  phenol. 
Gibberellin  A  consumes  periodic  acid  liberating  formaldehyde  showing  the 
presence  of  glycol  linkage  in  its  molecule. 

The  results  of  oxydation  of  gibberellin  A  by  potassium  permanganate  in 
alkali  solution  are  as  follows  (l).     In  the  case  of  6  oxygen  atoms  at 
room  temperature.     In  this  case,  3  non -volatile  acids  are  obtained  but 
no  volatile  substance,  i.e.,  ClgH2205,  mp  245-6°  (yield  15$) ,  C16H2206, 
mp  110-5°  [r erne It.  244°  (decomp.)]  (yield  5$)  and  a  keto-acid  (yield 
1/5  mol)  which  is  insoluble  in  ether.    On  the  former,  the  function  of 
oxygen  is  suggested,  from  its  infrared  spectrum,  to  be  -C00H  (2.8,  5*9  p) 
and  >  CH0H  (9.0  u)  but  no  vinyl  like  group  which  is  ascertained  by  the 
catalytic  reduction  with  Pt-oxide  absorbing  no  hydrogen.    Besides  these 
radicals,  the  existence  of  1  lactone  ring  has  been  identified  from  the 
consumption  of  alkali  by  back  titration.    The  presence  of  1  secondary 
hydroxyl  group  is  proved  from  the  result  of  chromic  acid  oxydation 
yielding  a  corresponding  keto-acid,  C19H2t505,  mp  237°  (2,4-dinitrophenyl 
hydrazone,  mp  275-85°).    The  latter  ether  insoluble  keto-acid  reduces 
Fehling  and  ammoniacal  silber  nitrate  solutions  and  is  precipitated  as 
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its  lead-salt  and  gives  dinitrophenyl  hydrazone,  dp  210-35°  (2).     In  the 
case  of  17  atoms  oxygen  at  70°.    There  is  obtained  the  syrup  of  acidic 
substances  (yield  ca.  70$)  and  no  volatile  acid  and  carbonyl  compound. 

By  the  catalytic  reduction  with  Pt-oxide  or  Pd-black,  gibberellin  A  gives 
dihydrogibberellin  A,  C22H2s07,  mp  273-4 °>  which  has  optical  and  physio- 
logical activities.    This  compound  is  stable  in  acid  solution  but  un- 
stable in  alkali  solution.    For  example,  when  it  is  boiled  with  10$  H2S04 
solution,  there  occurs  no  change  giving  no  gibberellin  C  and  gibberic 
acid  as  gibberellin  A  does.    Boiling  with  N/10  NaOH  solution  for  10  min- 
utes, it  yields  a  product,  C22H260e,  mp  295-8°  which  corresponds  to  a 
loss  of  1  mol  of  H20.     This  product  and  dihydrogibberellin  A  show  a  weak 
peak  at  257  ^fJ-  in  the  ultra  violet  region.    The  infrared  spectrum  of 
dihydrogibberellin  A  suggests  the  existence  of  -C00H  (2.8,  5.8  u), 
>  -CO  (5.6  ji)  and  -CH20H  (9.5  \i)  but  no  vinyl  like  group. 

Gibberelling  C,  C22H280e,  mp  251-2°,  both  optically  and  physiologically 
active,  is  supposed  as  an  additional  compound  of  1  mol  of  water  to  gib- 
berellin A.    Gibberellin  C  absorbs  no  hydrogen  by  the  catalytic  reduc- 
tion.   From  its  infrared  spectrum,  the  presence  of  -C00H  (2.8,  5*8  u) 
and  > Co  (5.6  u)  is  assumed  but  vinyl  like  linkage  is  found  to  have 
disappeared. 

By  treating  gibberellin  C  with  Se02  to  oxydise  the  vicinal  methylene 
group  into  ketone  group,  it  gives  dicarbonyl  compound,  C22H2609,  mp  207°, 
positive  for  the  reaction  of  ethylene  diamine  and  the  resulting  sub- 
stance is  oxydised  into  an  acid,  C21H2609,  dp  225°,  containing  no 
carbonyl  group  liberating  C02.    From  this  result,  it  has  been  ascer- 
tained that  the  dicarbonyl  compound  should  have  -C0-CH0  group  in  its 
terminal,  consequently  gibberellin  C  should  have  -C0-CH3  group  in  its 
terminal.    This  coincides  with  that  of  gibberic  acid* 

By  the  oxydation  with  Chromic  acid,  gibberellin  C  yields  a  dike tone  acid, 
Cs2H2407,  dp  260-3°,  identified  as  its  di  -  2,4  -  dinitrophenyl  hydra- 
zone,  mp  200°.    This  compound  is  presumed  to  be  produced  by  the  oxydation 
of  secondary  OH  to  ketone  group  accompanying  with  elimination  of  1  mol 
of  water  at  the  same  time. 

It  was  reported  that  when  gibberellin  A  and  C  were  treated  with  boiling 
5$  K0H  solution,  the  same  product,  named  iso-gibberelli  A,  C22H2607, 
mp  258-6O0,  was  obtained  in  the  previous  paper.    Iso-gibberellin  A  has 
no  physiological  activity  and  does  not  absorb  hydrogen  by  catalytic 
reduction.    The  infrared  absorption  spectrum  is  also  consistent  with  the 
above  result,  i.e.,  -C00H  (2.8,  5.8  p)  and  >  CH0H  (9.0       are  observed 
but  >  CO  (5.6  \i)  and  vinyl  like  group  (11. 1  u)  disappear.    The  more  in- 
teresting relation  between  gibberellin  C  and  iso-gibberellin  A  is 
observed  on  the  facts  that  both  compounds  give  the  same  monomethyl  ester 
(mp  222°)  and  monoacetyl  derivative  (mp  265-7°)  and,  furthermore,  when 
these  derivatives  are  treted  with  K0H  solution,  we  obtain  iso-gibberellin 
A  and  when  treated  with  H2S04  solution,  we  obtain  gibberellin  C. 


s 

Abstracts 
460  and  46l 

All  these  relations  are  shown  in  the  following  table. 


KOH  H 

^  Isogibberellin  A^,    ,         Gibberellin  A   — Dihydrogibberellin  A 

C22H26O7  C22H26O7  C22H28O7 


KOH 


Gibberellin  C    Gibberic  acid  Original  substance 

^22^2808  CigH2203 


(full  line;    positive  reaction;  dotted  lines    negative  reaction) 

Further  details  of  chemical  structure  of  gibberellin  and  its  mode  of  ac- 
tion are  now  being  studied  in  our  laboratory  as  well  as  its  practical 
application. 

(1)  Y.  Sumiki  et  al.,  Jour.  Agr.  Chem.  Soc.  Japan,  26,  393  (1952). 

(2)  T.  Yabuta,  Y.  Sumiki  et  al.,  Jour.  Agr.  Chem.  Soc.  Japan,  12,  527 
1001  (1941);  12,  244  (1943);  18  ,  396  (1943). 

(3)  To  Yabuta,  Y.  Sumiki  et  al.,  Jour.  Agr.  Chem.  Soc.  Japan,  12,  721, 
894,  975  (1951);  25,  159  1951);  Y.  Sumiki  et  al.,  Jour.  Agr.  Chem. 
Soc.  Japan,  2J2,  5O3,  5O8  (1952). 

[Complete] 

461.    SUNDARARAMAN  (S.)  .1930 

ADMINISTRATION  REPORT  OF  THE  MYCOLOGIST  FOR  THE  YEAR  1929-30 

Reports  of  Subordinate  Officers  of  the  Department  of  Agriculture, 
Madras,  for  1929-30,  pp.  261-90  (1930).  (In  English;  in 

USDA  Library,  Washington,  D.  C.) 
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The  following ,  taken  from  pages  285-286,  is  the  only  part  of  the  mycolo- 
gist's report  which  deals  with  the  foot-rot  disease: 

Paddy - "Foot -rot " .  -  A  new  disease  causing  a  foot-rot  and  wilt  of 
paddy  was  recorded  from  the  Agricultural  Research  Station, 
Maruter,  causing  severe  damage  to  the  dalva  crop  of  garikasan- 
navari.    The  disease  which  is  present  in  several  fields  outlying 
the  station  and  in  several  villages  beyond  Maruteru  is  charac- 
terized by  an  abnormal  elongation  of  infected  tillers  which  come 
into  "shot-blade"  several  weeks  ahead  of  healthy  plants.  The 
tall  lanky  tillers  bearing  pale  green  flags  shoot  up  conspicu- 
ously above  the  general  level  of  the  crop  giving  the  crop  an 
appearance  of  the  result  of  an  admixture  of  a  short  duration 
seed.    Plants  which  have  reached  this  stage  die  out  in  the  course 
of  a  week.    The  fungus  associated  with  the  disease  has  been  iso- 
lated and  the  investigation  of  the  disease  is  progressing. 

[An  abstract  appears  in  R. A.M.  10,  36O-36I  (1931).] 

462 .     SUNDARARAMAN  (S .)...... . 1932 

ADMINISTRATION  REPORT  OF  THE  MYCOLOGIST  FOR  THE  YEAR  1931-32 

Reports  of  Subordinate  Officers  of  the  Department  of  Agriculture, 
Madras,  for  1931-32,  pp.  123-129  (1932).  '  (in  English; 

in  USDA  Library,  Washington,  D.  C.) 

The  following,  taken  from  pp.  123-124  of  the  mycologist's  report,  is  the 
only  part  dealing  with  the  foot-rot  disease: 

2.    Paddy -Foot-rot  (Fusarium  sp.).-  This  disease  is  found  on  a 
large  scale  in  the  crops  of  gar ikas annavar i  in  the  Agricultural 
Research  Station,  Maruter,  and  of  Gobi-kar  and  Gobi-Ayyansamba 
in  the  Paddy  Breeding  Station,  Coimbatore. 

The  fungus . -  The  organism  was  isolated  from  materials  obtained  at 
the  Agricultural  Research  Station,  Maruter,  and  the  Paddy  Breed- 
ing Station,  Coimbatore.    The  two  strains  were  almost  identical, 
but  for  some  slight  differences  in  their  cultural  characters. 

Field  experiments  at  Maruter . -  The  results  of  the  experiments  con- 
ducted at  Maruter  showed  that  (l)  seed  treatment  with  copper  sul- 
phate (2  per  cent  for  30  minutes)  was  effective  enough  in 
controlling  the  disease  both  in  the  field  and  in  the  transplanted 
area  and  (2)  a  combination  of  seed  and  seed-bed  treatment  gave 
slightly  better,  but  not  correspondingly  more  remunerative  results 
than  seed  treatment  alone. 

On  the  strength  of  these  results  another  series  of  field  experi- 
ments was  laid  out  at  Maruter  to  study  in  full  the  relative  merits 
of  different  methods  of  seed  treatment.    Of  the  several  treatments 
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tried,  copper  sulphate,  2  per  cent  for  30'  and  hot  water  at 
55°  C  and  60°  C  for  15'  gave  excellent  results,  the  order  of 
merit  being  in  the  order  mentioned  above.    Copper  carbonate  did 
not  give  sufficient  protection  to  the  seedlings  to  recommend 
its  use  as  a  seed  disinfectant  and  sulphur  (200  mesh)  gave  dis- 
appointing results . 

Field  experiments  -  Coimbatore. -  Another  set  of  .experiments  was 
conducted  in  the  Central  Farm  wet  lands,  Coimbatore,  as  a  result 
of  which  confirmatory  evidence  was  obtained  of  the  results 
recorded  above  and  formalin  was  found  to  give  still  better  results 
than  copper  sulphate  and  hot  water., 

Varietal  resistance.-  Twelve  varieties  of  paddy  were  grown  at  the 
Agricultural  Research  Station,  Maruter,  to  study  their  relative 
resistance  to  "foot-rot".    The  results  are  recorded  below: - 

(1)  E.B.  2h  remained  absolutely  immune. 

(2)  Krishnakatukulu.  Akkulu.  Nallarlu.  Atragada  and 
Vankisannam  showed  commendable  degree  of  resistance. 

(3)  Gar ikas  annavari .  Basangi.  Konnamani.  Kusuma .  Swar- 
narlu  and  Kuruvai  18  showed  varying  degrees  of 
susceptibility. 

463.    SUNDARARAMAN  (S.)  1932 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  YEAR 
1931-32 

Administration  Reports  of  the  Agricultural  Chemist,  Entomologist, 
Mycologist  and  Systematic  Botanist  of  the  Department  of  Agricul- 
ture, Madras  for  1931-32  (Detailed  Report),  pp.  55-57  (1932). 
(In  English;  at  Indian  National  Scientific  Documentation  Centre, 
National  Physical  Laboratory,  New  Delhi,  India) 

The  following  paragraph  is  taken  from  R.A.M.  12,  266-267  (1933)  and  is 
the  only  part  of  the  abstract  which  refers  to  the  foot-rot  disease: 

Fusarium  foot  rot  of  rice  [ibid.,  XII,  p.  11]  was  very  conspic- 
uous on  the  Gar ikas annavari  variety  in  the  Godavari  Delta  and 
on  Gobi-kar  and  Gobi  Ayyan  samba  in  Coimbatore.    Control  con- 
sists in  seed  treatment,  only  1.1  per  cent,  of  the  plants  grown 
from  seed  soaked  for  30  minutes  in  2  per  cent,  copper  sulphate 
solution  becoming  affected;  seed-bed  treatment,  with  1  per  cent, 
copper  sulphate  gave  2  per  cent,  diseased  plants,  whereas  the 
untreated  control  plot  showed  10.1  per  cent,  infection.    E»B.  2k 
was  absolutely  immune,  and  Kistnakatukulu,  Akkulu,  Nallarlu, 
Atragada,  and  Vankisannam  showed  commendable  resistance. 
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k6k.     SUNDARARAMAN  (S.)...  1933 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST,  COIMBATORE, 
FOR  THE  YEAR  1932-33 

Reports  of  Subordinate  Officers  of  the  Department  of  Agriculture , 
Madras,  for  1932-33,  PP°  1^5-1^7  (1933)=  (in  English;  in 

USDA  Library,  Washington,  D.  C.) 

The  following  material  on  page  11+ 5  Is  the  only  part  of  the  article  deal- 
ing with  the  foot-rot  disease: 

Paddy- 'Foot -rot. 1 

(a. )  Seed  treatment.  -  Further  work  done  this  year  has  led  to 
the  discovery  of  more  efficient  methods.    The  treatments 
which  have  so  far  given  good  results  are  dry  treatments 
like  Granosan  and  Ceresan  and  wet  treatments  like  uspulun, 
formalin,  copper  sulphate,  mercuric  chloride  and  hot 
water.    Further  studies  are  now  in  progress  with  a  view 
to  evolve  a  simple,  cheap  and  efficient  method  of  seed 
treatment  which  could  be  safely  recommended  to  the  ryot. 

(b )  Varietal  studies . -  Forty  varieties  of  paddy  collected 
from  different  breeding  stations  were  raised  in  specially 
laid  out  plots  at  Coimbatore  to  study  their  relative 
resistance  to  foot-rot  disease.    It  was  found  that  under 
identical  conditions  of  culture  there  is  a  wide  range  of 
variation  among  different  varieties  in  their  susceptibility 
to  disease.    Some  verged  on  immunity  while  at  the  other  ex- 
treme a  number  of  varieties  showed  very  high  susceptibility. 

(2.)  Cultural  studies o-  Side  by  side  with  the  above  studies, 
the  fungus  was  grown  in  culture  and  compared  with  Fusarium 
heterosporum  and  the  two  were  inoculated  on  paddy,  wheat, 
maize,  barley  and  oats.    Specimens  and  cultures  were  sent 
to  specialists  in  Japan  for  their  opinion  on  the  identity 
of  the  fungus. 

465.    SUNDARARAMAN  (S.)..  193^ 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  YEAR 
1933-3^ 

Reports  of  Subordinate  Officers  of  the  Department  of  Agriculture, 
Madras,  for  1933-3^,  pp.  1^-1^6  (193*0.  (In  English,"  in 

USDA  Library,  Washington,  D.  C.) 

On  p.  Ikk  is  found  the  following  information  on  the  foot-rot  disease: 

Paddy  (Oryza  s a tiva ) -Foot-rot  (F.  monilif orme ) . -  Laboratory 
studies  of  the  cultural  characters  of  the  fungus  with  spe- 
cial reference  to  the  phenomenon  of  saltations  were  made. 
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Field  and  pot  culture  experiments  were  laid  out  (l)  to  find  out 
effective  control  measures ,   (2)  to  test  the  parasitism  of  allied 
Fusaria  on  paddy  and  (3)  to  study  the  correlation  between  the  in- 
cidence of  the  disease  and  the  concentration  of  spores  in  the 
infecting  spore  spray . 

Control  measures . -  (a)  Seed  treatment  with  fungicides  prior  to 
sowing  is  extremely  effective  in  checking  the  disease.  Steeping 
in  O.25  per  cent  solution  of  Uspulun  for  30  minutes,  1  per  cent 
copper  sulphate  solution  for  30  minutes,  dry  dressing  with 
Granosan  and  Ceresan  (l  gram  per  1  lb.  of  seed)  and  steeping  in 
k  per  cent  potassium  sulphide  for  30  minutes  were  all  found  to  be 
effective  seed  disinfectants.    A  little  addition  of  lime  water  to 
the  copper  sulphate  solution  after  steeping  for  a  period  was  found 
to  counteract  the  harmful  effects  of  copper  sulphate  in  inhibiting 
germination. 

(b)  Dry  nurseries  show  less  disease  than  wet  nurseries. 

Pathogenicity  of  different  strains  of  Fusarium  moniliforme . -  Of 
the  various  strains  tried,  the  Coimbatore  strain  of  Fusarium 
moniliforme  which  Ashby  identified  as  var.  ma,] us  was  found  to  be 
more  virulent  than  others,  viz.,  F.  moniliforme  (Maruter  strain), 
the  'Pokkah-boeng '  strain,  F.  moniliforme  var.  ma,ius  from  Mexico 
and  the  eonidial  form  of  Lisea  fuj ikuroi . 

No  correlation  was  found  to  exist  between  concentration  of  spores 
and  incidence  of  the  disease  except  when  the  sowing  period  coin- 
cides with  unfavourable  conditions  for  spore  germination. 

h66.    SUNDARARAMAN  (S. )...... .1936 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  YEAR 
1935-36  (DETAILED  REPORT) 

Administration  Reports  of  the  Agricultural  Chemist,  Entomologist, 
and  Mycologist  of  the  Department  of  Agriculture,  Madras,  for 
1935-36  (Detailed  Report),  pp.  Jl-kO  (1936).  (In  English; 

the  material  on  foot-rot  appears  on  pp.  31-32.    In  library  of  the 
Commonwealth  Mycological  Institute,  Kew,  Surrey,  England) 

The  following  paragraph  is  taken  from  R.A.M.  15,  777-778  (1936),  and  is 
the  only  part  of  the  abstract  dealing  with  the  foot-rot  diseases 

In  a  test  carried  out  at  Coimbatore  on  the  control  of  foot  rot 
of  rice  caused  by  Fusarium  moniliforme  fGibberella  moniliformis  1 
R.A.M. ,  XV,  p.  71^0]  treatment  of  artificially  infected  seed  with 
copper  sulphate  (l  percent,  for  15  minutes),  the  same  followed 
by  addition  of  lime  water,  Bordeaux  mixture  (2  percent  for  30 
minutes^),  Ceresan  (l  gm.  per  lb.),  and  control  lots  gave  ^.35> 
5.66,  H.5I,  1.27,  and  29.67  percent,  diseased  plants, 
respectively. 
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SUNDARARAMAN  (S. )...... .1936 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  YEAR 
1935-36 

Reports  of  Subordinate  Officers  of  the  Department  of  Agriculture, 
Madras,  for  1935-36,  pp.  134-137  (1936).  '  (in  English;  in 

USDA  Library,  Washington,  D.  C.) 

The  following,  taken  from  p.  13^,  is  the  only  portion  of  the  mycologist's 
report  which  deals  with  the  foot-rot  disease: 

Paddy  (Orvza  sativa) -Foot-rot  disease. -  Investigation  on  this  dis- 
ease was  continued  on  the  lines  indicated  in  previous  reports  and 
further  trials  were  made  with  different  fungicides  and  it  was 
found  that  seed  treatment  with  Bordeaux  mixture  was  not  effective 
in  controlling  the  disease  and,  Ceresan  in  spite  of  its  highly 
poisonous  nature,  was  still  by  far  the  best  fungicide  that  can  be 
recommended  for  the  control  of  this  disease. 
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468.     TAKAHASHI  (N.),  KITAMURA  (H.),  KAWARADA  (A.),  SETA  (Y.),  TAKAI  (M. ), 
TAMURA  (S.),  and  SUMIKI  (Y.)0  °.1955 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS.     PART  XXXIV.  ISOLATION 
OF  GIBBERELLINS  AND  THEIR  PROPERTIES 

Bulletin  of  the  Agricultural  Chemical  Society  of  Japan  19_, 

pp.  267-277  (1955)  (Published  1956).  (In  English;  4  figures; 

5  tables;  in  USDA  Library ,  Washington,  D„  C.) 

Gibberellin  A  (i)  gave  only  one  spot  by  paper  chromatography;  the  sol- 
vent systems  and  Rf  values  were  as  follows:    BuOH-l.^N  NH3  (l:l),  0.43; 
EtOH-1.5N  NH3  (5:1),  0o71;  C6H6-AcOH-H20  [10:(l,2,3,  or  4):5],  0.00, 
EtOH-EtOAc-ligroine-H20  (1:1:1:1),  0.22;  EtOH-EtOAc-C6H6-H20  (l: 1:1:1), 
0.96;  BuOH  satd.  with  H20,  0.92;  and  C6H6-EtOH  (6:1),  0.82  (tailing). 
Moreover,  only  one  peak  was  found  in  the  curve  of  the  relation  between 
the  amt.  of  dried  substance  and  plate  no.,  when  I,  m.  240-2°  (decompn.), 
dissolved  in  EtOAc,  was  subjected  to  30-plate  countercurrent  distribu- 
tion with  EtOAc  contgo  M  phosphate  buffer  (pH  5.34) .    These  facts  indi- 
cated the  homogeneity  of  I.    However,  it  could  not  be  explained  why  I 
produced  gibberellin  C  (II)  and  gibberic  acid  (ill)  at  the  same  time  on 
acid  degradation  (C.A.  44,  108l5f).     I,  methylated  with  CH2N2,  was  sub- 
jected to  chromatography  on  A1203,  and  3  Me  esters  could  be  sepd.  They 
were  named  Me  esters  of  gibberellin  Ax  (IV),  gibberellin  A^  (v),  and 
gibberellin  Ac>  (VI),     The  empirical  formulae  and  phys»  consts.  were, 
resp.,  IV  Me  ester,  C2oH2606,  m.  230-2°,  [a]D  35.1°;  V  Me  ester,  C21- 
H3o06,  m.  183-5°,  [a]D  28.1°;  VI  Me  ester,  C2OH2406,  m.  202-4°,  [a]D 
67.0°.    VI  Me  ester  was  found  to  be  identical  with  the  Me  ester  of  gib- 
berellic  acid  (VII )  (Cross,  C.A.  49_,  l4710f )  and  gibberellin  X  (Stodola, 
et  al. ,  C.A.  42,  4789h).    There  was  a  great  difference  in  the  ratio  of 
these  3  components  constituting  the  cryst.  I  according  to  the  strain  of 
Gibberella  fujikuroi  and  culture  media .     In  some  cases  I  contained  only 
IV  and  V.    Sepn.  of  IV  and  V  from  such  a  sample  by  partition  chroma- 
tography on  silica  gel  was  attempted.    After  preliminary  tests  with 
silica  gel  column  adjusted  to  pH  4.8,  5.0,  5.2,  or  5.4  and  with  solvent 
systems  such  as  CHCl3-Et0Ac,  CHCl3-Bu0H,  C6H6-Bu0H,  and  C6H6-Et0Ac,  a 
system  of  CHCl3-EtOAc  at  pH  5.2  was  chosen  for  a  larger-scale  expt. 
There  were  2  peaks  in  the  curve  showing  the  relation  between  the  frac- 
tion no.  and  the  recovery.    However,  each  of  these  2  peak  fractions 
contained  IV  and  V  as  shown  by  paper  chromatography  of  their  Me  esters. 
Adsorption  chromatography  and  ion-exchange  resins  were  tried,  but 
attempts  failed  to  sep.  cryst.  I  directly.    Catalytic  hydrogenation  of 
I  Me  ester  formed  dihydro-IV  Me  ester  and  unchanged  V  Me  ester,  but 
these  2  esters  could  not  be  sepd.  by  partition  chromatography  on  silica 
gel  owing  to  their  similarity  of  soly.    The  sirup  obtained  by  brominat- 
ing  I  at  0°  to  -8°  was  subjected  to  chromatography  on  silica  gel  with 
Bu0H-C6H6  (3:97),  and  a  cryst.  substance,  C19H2306-Br,  m.  215-I70 
(decompn.)  with  pos.  Beilstein  test  was  obtained  together  with  free  V, 
m.  235-7°,  [a]j)  35.1°,  with  neg.  Beilstein  test.     IV  Me  ester,  boiled 
with  dil.  H2S04  for  1  nr.,  gave  2  cryst.  substances,  m.  247-9°  (identi- 
fied as  II)  and  255-7°  (not  analyzed).     IV  Me  ester,  hydrolyzed  with 
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0.1-0.01N.  NaOH  at  30°,  gave  free  IV,  m.  232-5°  (decompn.),  [a]D  42o3°, 
and  pseudogibberellin  kl?  m.  225-7°  (decompn„ ),  33.7°  (its  Me  ester 

m.  182 -3°,  was  prepd.  with  CH2N2),  which  was  presumed  to  be  an  epimer  of 
IV.    V  Me  ester,  boiled  with  dil.  H2S04  or  HC1,  gave  2  cryst.  substances, 
m.  254-5°  (not  analyzed)  and  292-4°  (ClgH2606)„    v  Me  ester,  treated  with 
0.1N  NaOH  at  30°  for  10  days,  gave  C18H2206,  m.  238-40°  (Me  ester,  m. 
167-9°).    Various  attempts  to  sep.  free  VII  from  I  were  unsuccessful. 
Phys.  activities  of  IV,  V,  pseudogibberellin  Alf  and  VII  were  compared 
by  abnormal  elongation  growth  test  with  rice  seed.    They  were  all  active. 
The  3  component  acids  and  their  Me  esters  showed  no  great  depression  in 
m.p.  in  the  mixt.  of  either  2.     Identification  of  acids  and  Me  esters  was 
made  also  by  comparing  infrared  spectra,  which  are  given  in  the  paper. 

[C.A.  50,  10862-10863  (1956);  complete] 

TAKAHASHI  (N.),  SETA  (Y. ),  KITAMURA  (H.),  KAWARADA  (A.),  and 
SUMIKI  (Y.)  1957 

BIOCHEMISTRY  OF  BAKANAE  FUNGUS .     PART  39.     CHEMICAL  STRUCTURE 
OF  GIBBERELLINS.  IX 

Bulletin  of  the  Agricultural  Chemical  Society  of  Japan  21, 
PP-  75-76  (1957).  (In  English;  in  USDA  Library, 

Washington,  D.  C. ) 

The  relationships  between  gibberellin  A±  and  its  isomeric  rearrangement 
products  can  be  summarized  as  follows: 


0H- 


gibberellin  Ax 


pseudogibberellin  Ax 


CigHg^Os    d.p.  : 

2  -OH 

1  -C00H 

1  -C00- 

1  double  bond 


232-5* 


C19H2406    m.p.  225-7° 

2  -OH 

1  -C00H 

1  -C00- 

1  double  bond 


gibberellin  C   >   isogibberellin  Aj, 


Ci9H2406°H20  d.p.  252-4°    C19H240s  d.p.  260-2° 
1    -OH  1  -OH 

1    >C0  1  >C0 

1    -C00H  1  -C00H 

1    -COO-  1  -C00- 


no  double  bond 


no  double  bond 


Formulas  are  given  for  gibberellin  C  and  monobromogibberellin  Ajl. 
[Abstract  by  F.  H.  Stodola] 
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J+70.     TAKAHASHI  (Nj,  SETA  (y.),  KITAMURA  (He),  and  SUMIKI  (Y.)..  1957 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS .     PART  XLI.  CHEMICAL 
STRUCTURE  OF  GIBBERELLINS.  X, 

Bulletin  of  the  Agricultural  Chemical  Society  of  Japan  21. 
pp0  327-328  (1957).  (In  English;  in  USDA  Library, 

Washington,  D.  C.) 

Gibberellin  Ax  methyl  ester  was  treated  with  an  excess  of  Li  Al  H4  for 
2k  hours  to  give  a  product  melting  at  208-10° .    Gibberellic  acid  methyl 
ester,  similarly  treated,  gave  a  compound  with  2  less  hydrogens,  also 
melting  at  208-210°.    Neither  of  these  products  consumed  periodate 
under  alkaline  or  acidic  conditions  in  2k  hours-    This  is  interpreted 
as  evidence  against  the  structure  for  gibberellic  acid  proposed  by  Cross 
et  al.   (Chem.    &  Ind.  36,  95k  (1956)). 

[Abstract  by  F.  H.  Stodola] 

1+71.    TAKAHASHI  (N.),  SETA  (Y. ),  KITAMURA  (H.),  and  SUMIKI  (Y. )  1957 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS.     PART  XLII.    A  NEW 
GIBBERELLIN,  GIBBERELLIN  A4 

Bulletin  of  the  Agricultural  Chemical  Society  of  Japan  21.,  pp.  396- 
398  (1957).  (In  English;  k  figures;  in  USDA  Library, 

Washington,  D.  C. ) 

A  new  gibberellin  (A^J  was  obtained  as  follows:    A  mixture  of  gibberel- 
lins  was  obtained  by  growing  strain    No.  k  or  G-k  of  Gibberella  fu^'ikuroi 
on  a  medium  composed  of  glycerol,  NH4C1,  KH2P04,  tartaric  acid,  MgS04, 
ZnS04  and  FeS04.    The  methyl  esters  of  the  gibberellins  were  chromato- 
graphed  on  alumina  using  benzene -ethyl  acetate  (5:1)  as  the  developing 
solvent.    From  the  early  eluates  there  was  isolated  in  low  yield  a  new 
methyl  ester  melting  at  175-176°,  different  from  the  methyl  esters  of 
gibberellins  Ax,  A2  and  A3. 

Partition  chromatography  on  silicic  acid  of  the  free  gibberellins  was 
carried  out  using  1  JM.  phosphate  buffer  (pH  5.4)  and  CHC13 -ethyl 
acetate  (l:l).    From  the  early  eluates  an  acid  of    M.P.  222°  could  be 
isolated,  the  methyl  ester  of  which  was  identical  with  that  mentioned 
above.    This  new  acid  shows  about  the  same  activity  as  gibberellin  A3, 
by  rice  seedling  assay,  but  inhibits  root  growth  more.    The  acid  is  20 
assigned  the  formula  C19H22O5  or  CigH2405.    It  has  a  rotation  of  [a]D 
-20.8°  (0=0.3*+,  CH3OH).    Catalytic  reduction  of  gibberellin  A*  mono- 
methyl  ester  gives  a  dihydro  derivative  (M.P.  141°).    The  monoacetyl 
gibberellin  A4  melts  at  I3I-I320.     Infrared  curves  for  these  compounds 
are  given. 


[Abstract  by  F.  H.  Stodola] 
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U72.    TAKAHASHI  (T.  )......  .1929 

ON  THE  BAKANAE  DISEASE  OF  THE  RICE  PLANT 

Journal  of  the  Agricultural  Society  of  Japan  (Dai-Nippon  Nokai-ho) 
No.  589,  pp.  3-8  (1929).  (In  Japanese,  2  tables.    Later  name 

of  journal:    Nogyo  (The  Agriculture).     In  USDA  Library,  Washington, 
D0  C.) 

The  time  of  appearance  of  the  disease  varies  with  the  type  of  nursery  bed 
and  other  conditions.     It  usually  appears  earlier  in  the  upland  seed  beds 
than  in  the  flooded  beds,  and  earlier  in  the  late-seeded  beds  than  those 
seeded  early.    The  top  leaf  of  a  severely  affected  seedling  is  slender, 
pale  and  frequently  rolled  up  to  needle-form.    Moderately  affected  seed- 
lings are  tall  and  lanky,  but  their  top  leaves  are  not  rolled  up.    In  the 
case  of  mild  infection,  new  leaves  which  develop  at  the  end  of  the  nursery 
period  (end  of  June)  are  almost  normal  in  length,  though  a  little  slender. 
The  stem  base  of  affected  seedlings  is  discolored  black  or  brown,  and 
roots  are  poor  in  growth. 

Most  of  the  severely  infected  seedlings  are  unable  to  take  root  thriftily 
on  transplanting,  subsequently  dying  out.    Some  plants  may  take  root,  but 
they  are  suppressed  to  tillers.    The  internodes  of  the  culm  are  abnormally 
elongated,  and  the  nodes  are  exposed  early,  discolored  light  brown,  occa- 
sionally producing  a  number  of  adventitious  roots.    Eventually  mycelial 
growth  appears  on  the  nodes  and  kills  the  plant  by  the  end  of  August.  The 
panicles,  even  if  they  come  out,  do  not  mature.    Seedlings  of  moderate  to 
light  infection  usually  take  root  on  transplanting  and  produce  normal 
leaves,  but  generally  fewer  tillers.    In  August,  streaks  appear  on  the 
foliage  and  the  plant  may  be  killed  within  a  week.    Some  plants  may  be 
blighted  abruptly  at  the  time  of  heading,  and  covered  with  pinkish  bloom 
of  mold. 

Microconidia  of  the  pathogen  are  produced  after  the  middle  of  August  as 
a  pink  bloom  on  the  surfaces  of  leaf  sheaths  and  leaf  blades.    They  meas- 
ure 9-11  x  3-5-4  u  in  size.    Macroconidia  are  slimy,  salmon-colored  dots 
in  mass,  I-5  septate,  sickle-shaped,  hyaline  and  measure  20-57  x  2-5  u. 
Dark  blue,  minute  perithecia  are  scattered  or  concentrated  around  the 
molded  area  of  infected  plants  after  the  middle  of  October.     In  the 
vicinity  of  Mie  (middle  of  Japan),  production  of  perithecia  is  Tarely 
found  c 

[Abstract  by  Prof.  H.  Asuyama,  Faculty  of  Agriculture, 
University  of  Tokyo] 

^73.    TAKAHASHI  (T. )..... . .1930 

ON  THE  BAKANAE  DISEASE  OF  THE  RICE  PLANT  (CONTINUED) 

Journal  of  the  Agricultural  Society  of  Japan  (Dai-Nippon  Nokai-ho) 
No.  590,  pp.  13-17  (1930).  (In  Japanese.    Later  name  of 

journals    Nogyq  (The  Agriculture).     In  USDA  Library,  Washington, 
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A  culture  of  the  fungus  on  potato  dextrose  agar  readily  produces  sporo- 
dochia  and  dark  blue  sclerotia.    Sclerotia  are  formed  especially  abun- 
dantly on  rice  straw  media,  and  look  like  perithecia.    At  250  C.  the 
mycelium  grows  luxuriantly  and  at  20°  C.  forms  abundant  sclerotia,,  After 
the  finding  of  the  stimulatory  effect  of  filtrates  by  Kurosawa  and  by  Seto 
and  Hemmi,  the  writer  made  similar  tests .    Filtrates  of  a  10-day  culture 
(at  25°  C0)  of  the  pathogen  in  Knop's  solution  with  added  glucose  (l$- 
0.05$)  were  found  to  promote  the  growth  of  rice  seedlings  in  sand  culture, 
when  20  cc.  of  the  filtrate  vas  supplied  per  each  large  test  tube.  In 
the  case  of  the  filtrate  from  the  culture  solution  with  5$  added  glucose, 
the  affected  leaves  were  not  elongated,  but  remarkably  pale  in  color, 
narrow  in  width  and  rolled  up  like  a  needle  (cf.  table  below').    Among  the 
8  varieties  tested,  Suga-ippon  was  most  susceptible,  and  Takenari  was 
least  susceptible.    The  percentage  of  infection  was  lowest  in  the  flooded 
nursery  bed  and  increased  as  the  soil  moisture  decreased. 

Effect  of  filtrates  on  the  growth  of  rice  seedlings  using  different  glu- 
cose concentrations  in 'the  culture  mediums 


Concentration  of  glucose 

in  medium  ($)  5.0         1.0         0.5  0.1  O.O5 

Dry  weight  of  mycelium  (g. )  1.491      1.310      O.787  0.309  0.100 

Height  in  cms .  of  seedlings 
treated  with  filtrate 

(read  after  10  days  treatment)    7° 5       19.6       26 .0  25. 0  26.1 

Height  of  control  7-2       10. 7         6.3  10,6  B.h 


[Abstract  by  Prof.  H.  Asuyama,  Faculty  of  Agriculture, 
University  of  Tokyo] 

TAKAHASHI  (T. )   1930 


EXPERIMENTAL  STUDIES  ON  THE  PREVENTION  OF  THE  BAKANAE  DISEASE 

Scientific  Papers  of  the  Mie  Higher  Agricultural  School  (Mie 
K5yukai  Gakujutsu  Iho)  No.  2,  pp.  2-12  (1930).  (in  Japanese; 

9  tables  in  the  text;  long  table  on  an  unnumbered  page  following 
p.  12.     In  the  Library  of  the  University  of  Mie,  Tsu-chi,  Mie-ken, 
Japan.    Copy  supplied  by  Prof.  T.  Asai,  Institute  of  Applied 
Microbiology,  University  of  Tokyo) 

1.    Different  varieties  of  rice  seed  (54  from  6  prefectures:    Mie,  Aichi, 
Gifu,  Shiga,  Kyoto  and  Nara  and  one  of  the  author's)  were  studied  in 
inoculation  tests.    By  four  inoculation  experiments  using  the  most  effec- 
tive strain  of  the  bakanae  fungus,  three  varieties  of  rice  having  high 
resistance  to  the  disease  were  selected. 
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2.  Comparative  tests  on  incidence  of  disease  were  made  on  seeds  obtained 
by  different  threshing  methods.    The  author  recommends  the  use  of  the 
old  fashioned  comb-thresher  in  an  area  where  the  disease  is  severe. 

3.  Comparative  tests  on  the  incidence  of  disease  in  three  types  of  seed- 
beds were  made  on  the  same  variety  of  rice  seed  and  the  same  strain  of  the 
fungus o    As  a  result  of  these  tests,  it  was  found  that  the  incidence  was 
greatest  in  dry  seedbeds ,  smaller  in  beds  filled  with  water  at  intervals, 
and  least  in  watered  seedbeds. 

h.     The  bakanae  disease  is  different  from  other  diseases  because  its  in- 
cidence was  decreased  and  the  symptoms  less  severe  when  a  fertilizer  con- 
taining a  higher  content  of  nitrogen  was  used  in  the  seedbed. 

[Translation  of  complete  summary  by  H.  Sasame; 
checked  by  Prof.  To  Yamaki] 

475.     TAKAHASHI  (T. )...... .1931 

PHYSIOLOGICAL  STUDIES  OF  THE  "BAKANAE"  DISEASE,  AND  MEASURES  FOR 
ITS  PREVENTION.     PART  I 

Scientific  Papers  of  the  Mie  Higher  Agricultural  School  (Mie 
Koyukai  Gakujutsu  Iho)  No.  3,  pp.  12-32  (1931 ).  (in  Japanese; 

lh  tables;  8  figures  on  four  unnumbered  pages  following  p.  32.  In 
Library  of  the  University  of  Mie,  Tsu-chi,  Mie-ken,  Japan.  Copy 
supplied  by  Dr.  T.  Hayashi) 

The  elongation  observed  in  rice  seedlings  affected  with  the  "Bakanae" 
disease  originates  not  from  the  fungal  infection  itself  but  from  a  sub- 
stance excreted  by  the  fungus.    The  active  material,  contained  in  sterile 
culture  filtrates,  accelerates  the  elongation  of  rice  seedlings,  espe- 
cially the  third  leaf,  but  root  growth  seems  to  be  inhibited.    The  amount 
of  the  growth -stimulating  substance  increases  with  glucose  concentration 
(at  least  up  to  0.5$)  when  the  fungus  is  grown  on  Knop's  medium.  The 
substance  is  scarcely  affected  by  heating  in  a  sterilizer  (100°)  for  3 
or  6  hours,  indicating  that  it  is  not  an  enzyme 0    The  growth -stimulating 
material  is  removed  by  activated  carbon. 

[Translation  and  abstract  by  Prof.  T    Yamaki  and 
Dr.  Bo  B.  Stowe] 

U76.     TAKAHASHI  (T.)...  1932 

PHYSIOLOGICAL  STUDIES  OF  THE  "BAKANAE"  DISEASE  OF  RICE,  AND  MEASURES 
FOR  ITS  PREVENTION.     PART  II 

Scientific  Papers  of  the  Mie  Higher  Agricultural  School  (Mie 
KSyukai  Gakujutsu  Iho),  Tenth  Anniversary  Memorial  Volume, 
pp.  1-20  (1932).  (in  Japanese;  11  tables;  16  graphs; 

k  figures  on  two  unnumbered  pages  following  p.  20.     In  the 
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Library  cf  the  University  of  Mie,  Tsu-chi,  Mie-ken,  Japan.  Copy 
supplied  by  Dr.  T.  Hayashi) 

Four  strains  of  "bakanae"  fungi  were  grown  on  Brown's  culture  medium  at 
temperatures  between  10-35°  C.    The  rate  of  growth  of  the  fungus  was 
determined  by  measurement  of  the  mycelial  area  of  the  colonies  and  it 
was  found  that  the  optimum  temperature  is  about  25°  C.     In  strains  cul- 
tured at  this  temperature,  "staling"  was  observed  about  the  ninth  day,, 

Germination  of  macroconidia  was  studied  at  different  temperatures  with 
either  sterilized  water  or  Khop's  solution  with  glucose.    Time  of  germi- 
nation was  dependent  on  temperature  and  kind  of  culture  solution. 

Macroconidia  of  one  strain  (No.  10)  died  when  kept  2  minutes  at  58 0 
k  minutes  at  55 0  Co,  6  minutes  at  52,5°  Co  and  15  minutes  at  5O0  C. 
Mycelia  taken  from  a  mycelial  mat  of  this  strain  grown  27  days  in 
Richard's  solution  were  still  alive  even  when  kept  6  minutes  at  62°  Co, 
10  minutes  at  60°  C.;  15  minutes  at  58°  C,  20  minutes  at  56°  and 
5^°  C. 

[Translation  and  abstract  by  Profo  To  Yamaki  and 
Dr.  B.  Bo  Stowe] 

477.    TAK&HASEI  (?.)...... .1932 

THE  RELATIONSHIP  OF  BAKANAE  DISEASE  TO  SOIL  TEMPERATURE 

Education  and  Agriculture  (Kyoiku-Nogei)  1,  pp.  912-917  (1932). 
(in  Japanese;  3  tables;  in  National  Institute  of  Agricultural 
Sciences,  Nishigahara,  Tokyo;  copy  supplied  by  Prof.  T.  Asai, 
Institute  of  Applied  Microbiology,  University  of  Tokyo) 

The  bakanae  disease  has  been  increasing  because  of  new  threshing  methods 
which  damage  the  seeds.    The  mold  causing  the  disease  is  spread  mainly 
through  the  seed  and  spreads  faster  in  damaged  seeds.    The  author  car- 
ried out  experiments  to  establish  the  relationship  between  the  incidence 
of  disease  and  soil  temperature.     Infected  seeds  were  allowed  to  germi- 
nate and  grow  in  soil  of  constant  moisture  content.    The  height  of  the 
seedlings  at  various  temperatures  was  noted,  as  well  as  the  incidence 
of  disease.     It  was  found  that  the  average  height  was  greatest  at  30°, 
and  progressively  lower  at  35%  25°  and  20°.    The  average  height  at  35° 
and  30°  was  greater  than  in  controls.    The  incidence  of  disease  was  most- 
severe  at  30°  (79.8$);  it  was  69. 2$  at  25°,  6k. 2%  at  350,  and  50$  at 
20° o    The  incidence  of  disease  is  therefore  greatest  at  the  optimum  tem- 
perature for  rice  growth  (30°).    The  optimum  temperature  for  the  organism 
is  25° o    Normally  in  the  case  of  a  difference  between  the  optimum  tem- 
perature for  the  host  and  parasite,  the  occurrence  of  disease  is  less 
at  the  optimum  temperature  of  the  host  and  greater  at  the  optimum  tem- 
perature of  the  organism.    However,  in  the  case  of  the  bakanae  disease 
it  is  the  opposite .     It  was  thought  by  the  author  that  this  was  probably 
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due  to  the  relationship  of  temperature  and  the  poison  secreted  by  the 
fungus.    This  was  substantiated  by  experiments  using  sterile  culture 
filtrates  of  the  organism.     It  was  found  that  the  hyper -elongation 
effect  on  seedlings  increased  as  the  temperature  was  raised. 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola; 
checked  by  Prof.  T.  Yamaki] 

478.     TAKAHASHI  (T.).  1933 

RELATIONSHIP  BETWEEN  THE  OCCURRENCE  OF  "BAKANAE"  DISEASE  AND 
SOIL  TEMPERATURE 

Annals  of  the  Phytopathological  Society  of  Japan  2  (No.  6),  p.  538 
(1933)"  (in  Japanese;  summary  of  a  talk  given  at  a  meeting 

of  the  Phytopathological.  Society  of  Japan;  in  USDA  Library, 
Washington,  D.  C„) 

The  optimum  temperature  for  the  growth  of  the  bakanae  fungus  is  about 
25°  C»  but  the  optimum  temperature  for  the  occurrence  of  the  bakanae 
disease  of  rice  seedlings  (determined  by  the  rate  of  overgrowth)  is 
about  30°  C. 

[Translation  and  abstract  by  Prof.  T.  Yamaki  and 
Dr.  Bo  B.  Stowe] 

479c    TAKAHASHI  (?.)...... .1933 

THE  RELATIONSHIP  BETWEEN  SOIL  MOISTURE  AND  THE  "BAKANAE"  DISEASE 

Japanese  Association  for  the  Advancement  of  Science.  Hokuioi. 
(Report)  8,  pp.  392-393  (1933).  (In  Japanese;  in  USDA 

Library,  Washington,  D.  Co) 

The  incidence  of  the  bakanae  disease  is  dependent  on  conditions  exist- 
ing in  the  seedbed.    In  order  to  study  the  relationship  between  the 
occurrence  of  the  disease  and  soil  moisture,  rice  seeds  infected  with 
the  bakanae  fungus  were  sown  in  soil  beds  with  water  at  different 
levels.     It  was  concluded  that  the  lower  the  water  level,  the  greater 
the  incidence  of  the  disease,  the  earlier  the  occurrence  and  the  more 
marked  the  symptoms. 

[Translation  and  abstract  by  Prof.  T.  Yamaki  and 
Dr0  B.  B.  Stowe] 

480.    TAKAHASHI  (T. )...... .1936 


PHYSIOLOGICAL  EFFECTS  OF  THE  BAKANAE  DISEASE  AND  METHODS 
OF  PREVENTION 
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Nogyo  Sekai  (Agricultural  World)  21,  pp.  312-316  (1936).  (In 
Japanese;  9  figures;  in  USDA  Library,  Washington,  D.  C.) 

The  symptoms  of  the  Bakanae  disease  are  given.    The  parasite  occurs  in 
only  a  part  of  the  plant  but  the  effects  are  on  the  whole  plant  and  are 
caused  by  the  secretion  of  a  poison  by  the  fungus.    The  filtrate  from 
the  fungus  caused  the  hyper-elongation  of  rice  plants.    The  active  sub- 
stance was  completely  adsorbed  on  activated  carbon  in  a  short  time.  The 
filtrate  lost  its  activity  on  treatment  with  carbon.    The  poison  secreted 
by  this  organism  has  'two  effects,  the  one  elongation  and  the  other  sup- 
pression of  growth.    The  degree  of  hyper-elongation  is  proportional  to 
the  amount  of  poison  up  to  a  certain  point.    Above  this  point,  the  elonga- 
tion is  gradually  decreased  until  finally  a  stunting  effect  appears. 

Rice  varieties  from  various  parts  of  Japan  were  studied  for  resistance 
to  the  Bakanae  disease.    A  comparison  of  disease  incidence  from  seeds 
obtained  by  hand-operated  or  motor -driven  threshing  machines  showed  the 
former  to  be  superior.    A  study  was  made  of  the  relationship  of  soil 
moisture  and  incidence  of  disease.    More  disease  was  found  in  dry  seed- 
beds than  in  the  wet  ones.    The  relationship  of  soil  temperature  and  dis- 
ease was  studied."   The  disease  was  most  severe  at  30°  C. 

As  a  result  of  the  above  studies,  the  following  methods  of  prevention  can 
be  recommended s    1.    Select  resistant  varieties.    2.    Use  primitive  method 
of  threshing  in  areas  where  the  disease  is  prevalent.    3»    Use  wet  seed- 
beds.   4.    Use  salt-water  selection  of  seeds. 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola] 

481.    TAKASUGI  (H. )..... „ .1934 

ADDITIONAL  LIST  OF  THE  FUNGI  OF  MANCHUKUO 

Transactions  of  the  Sapporo  Natural  History  Society  13 .  pp.  185- 
190  (1934).  (In  English,  in  USDA  Library,  Washington,  D.  C.) 

The  following  is  the  introduction  to  the  lists 

In  1928^  M.  Miura  published  "Flora  of  Manchuria  and  Mongolia, 
Part  III"  in  Industrial  Materials,  No.  XXVII,  a  publication  of 
the  South  Manchuria  Railway  Company,  enumerating  about  500 
species  of  parasitic  fungi  collected  in  Manchukuo;  and  in  1930 
Miss  Y.  Homma  published  a  note  entitled  "Notes  on  the  Ery- 
siphaceae  of  Manchuria"  in  the  Transactions  of  the  Sapporo 
Natural  History  Society,  Vol.  XI,  Part  3«     In  her  paper, 
Miss  Homma  enumerated  19  species  of  parasitic  fungi  belonging 
to  the  Erysiphaceae,  some  of  which  are  again  listed  here  with 
an  asterisk. 

In  this  paper,  the  writer  has  enumerated  52  species  of  parasitic 
fungi,  among  which  42  species  were  quite  unrecorded  by  Miura, 
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and  10  species  marked  with  a  dagger  were  parasitic  on  new  host 
plants.    The  writer  wishes  to  express  his  hearty  thanks  to 
Professors  S.  Ito  and  Y.  Tochinai  for  their  kind  guidance  and 
constant  encouragement,  and  also  to  Mr.  M.  Kusama  for  the  deter- 
mination of  some  of  the  hosts „ 

On  p.  I87,  under  the  heading  "Hypocreaceae"  the  following  is  given? 

19.    Gibberella  Fujikuroi  (Saw.)  Wollenw. 

Hab.    On  Orvza  sativa  L»  (Ine)  Yugakujo  (July  19,  1932, 
Ho  Takasugi) 

482.  TAMARI  (K. )...... »1948 

BIOCHEMICAL  STUDIES  OF  BAKANAE  FUNGUS.    XIX.    SYNTHESIS  OF 
FUSARININ 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  22,  pp.  16-17  (1948).  (In  Japanese;  in 

USDA  Library,  Washington,  D.  C.) 

Fusarinin  (i),  obtained  by  decarboxylating  fusarin;c  acid,  3 -butyl - 
pyridine-6-carboxylic  acid  (C.A.  2£,  11327)  has  been  synthesized  and 
confirmed  to  be  3-butylpyridine.    Sepn.  of  I  from  the  products  obtained 
by  decompg.  metanicotine  (Ma ass  and  Zablinski,  C.A.  8,  2379)  was  diffi- 
cult owing  to  the  presence  of  several  similar  ccmpds.    Dry  distn.  of 
Ca  nicotinate  with  Ca  butyrate  produced  mainly  outyrone  and  almost  none 
of  the  expected  3-propyl  pyridyl  ketone  (Engler,  Ber.  gJt,  2539  (l89l)} 
perhaps  owing  to  the  special  stability  of  Ca  ricotinate.    Et  nicotinate 
and  Me2C0  were  condensed  in  the  presence  of  NaOEt  to  form  3-acetoacetyl- 
pyridine  (II).    The  reduction  of  II  with  NH2fH2  by  the  Wolf-Kishner 
method  gave  C5H5NC  (om^2)CH2C(.NNH2)CH3,  wh;ch  did  not  give  I.  The 
Clemmensen  reduction  of  II  gave  3-(a-hydroxybutyl)pyridine  which  was 
converted  to  3 -(o!-iodobutyl)pyridine  by  heiting  with  HI  and  red  P.  This 
was  reduced  with  Zn  and  HG1  below  -2°  to  'orm  I. 

[CA.  46,  5143  (1952);  complete] 

483 .  TAMARI  (K.)  and  M0RIN0  (K.).0  1948 

BIOCHEMICAL  STUDIES  OF  BAKANAE  FlNGUS.    XX,     SYNTHESIS  OF 
FUSARININ 

Nippon  Nogei-kagaku  Kaishi  ( Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  22,.  p.  18  (19+8).  (in  Japanese;  in  USDA 

Library,  Washington,  D.  C.) 

The  synthesis  of  I  by  the  Grignarr  reaction  with  3-halogenopyridine  and 
butylhalogen  failed,  since  the  position  3  of  pyridine  was  less  inactive 
than  the  position  2  or  4  of  pyridine,  as  N  of  pyridine  attracts  the 
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electron  from  the  position  2  or  ^  but  not  from  the  position  3.  3- 
Chloropyridine  was  synthesized  by  heating  3-hydroxypyridine,  obtained 
from  furfural  (K.  As8,  Sci.  Papers  Inst.  Phys.  Chem.  Research  (Tokyo) 
18,  171-6  (1932)),  with  PCI5  in  a  sealed  tube. 

[C.A.  kG,  51^3  (1952);  complete] 

k8h.    TAMARI  (K.)  and  KAJI  (J. )...... .1952 

STUDIES  ON  THE  MECHANISM  OF  INJURIOUS  ACTION  OF  FUSARINIC  ACID  ON 
PLANT  GROWTH.     PART  1.    OBSERVATION  OF  THE  INJURIOUS  ACTION  OF 
FUSARINIC  ACID  ON  SPROUTING  OF  RICE  SEED 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  26,  pp.  223-227  (1952).  (in  Japanese, 

with  English  summary,  k  tables,  2  figures;  in  USDA  Library, 
Washington,  D.  C» ) 

The  injurious  action  of  fusarinic  acid  (i)  (3-butylpyridine-6-carboxylic 
acid)  was  essentially  ascribable  to  the  inhibition  of  the  respiration  of 
the  plant,  caused  by  hindrance  of  the  formation  of  cat alas e,  peroxidase, 
etco,  in  plant  tissue.  The  mechanism  was  concluded  principally  to  con- 
sist in  the  chelate-ring  formation  of  I  with  Fe,  Cu,  etc.,  ions  after 
which  the  formation  of  Fe  porphyrin  oxidase  (catalase,  peroxidase,  cyto- 
chrome, etc.)  is  inhibited. 

[C.A.  ifc8,  9U83  (1920;  complete] 

I+85.    TAMARI  (K.)  and  KAJI  (J.)  . .....1952 

STUDIES  ON  THE  MECHANjSM  OF  INJURIOUS  ACTION  OF  FUSARINIC  ACID  ON 
PLANT-GROWTH.     PART  2.    THE  ACTION  OF  FUSARINIC  ACID  ON  THE  ENZYME, 
WHICH  HAS  NO  RELATION  WITH  METAL-ION  ON  ITS  FORMATION 

Nippon  Nogei-kagaku  Kaisli  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  26,  pp.  295-298  (1952).  (in  Japanese, 

with  short  English  summary;  in  USDA  Library,  Washington,  D.  C.) 

I  had  no  injurious  action  on  the  enzymes  which  have  no  assocn.  with  metal- 
lic ions  in  their  formation.    I  &s  well  as  cc-picolinic  acid  (II )  (0.02 
and  0.0V$)  had  no  injurious  actio}  on  the  formation  of  citric  acid  dehy- 
drogenase in  cucumber  seeds.    The  diastase  activity  was  not  decreased  by 
adding  I  or  II  to  the  diastase  soli,  prepd.  from  normally  germinated  rice 
seeds,  though  the  diastase  activity  was  a  little  decreased  when  rice  seeds 
were  germinated  from  the  soln.  contV.  I  or  II.     I  was  suspected  to  have 
the  inhibitory  activity  on  SH  groups  as  seen  in  the  case  of  a-f3  unsatd. 
ketones,  but  there  was  no  antagonism  between  I  and  cysteine  on  the  in- 
jurious action  of  I  on  the  growth  of  lice  seedlings  and  on  the  activities 
of  catalase  and  peroxidase. 


[C.A.  hQ,  9^83  (195*0;  complete] 
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486.  TAMARI  (K.)  and  KAJI  (J. )...... .1952 

STUDIES  ON  THE  MECHANISM  OF  INJURIOUS  ACTION  OF  FUSARINIC  ACID  ON 
PLANT  GROWTH.     PART  3.    STUDIES  ON  THE  INJURIOUS  ACTION  OF  THE  SUB- 
STANCES ON  RICE-SEEDS  SPROUTING,  WHICH  HAVE  ANALOGOUS  CHEMICAL 
STRUCTURE  WITH  FUSARINIC  ACID 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  26,  pp.  298-303  (1952).  (in  Japanese,  with 

English  summary;  6  tables;  2  figures;  in  USDA  Library,  Washington, 
D.  C.) 

Among  the  related  compds.  tested,  those  with  strong  chelation  (8-hydroxy- 
quinoline  (III),  II,  and  picolinecarboxylic  acid  (2 -me thy 1-4 -pyridine - 
carboxylic  acid)  (IV))  showed  considerable  injurious  action  on  rice-seed 
sprouting,  while  those  with  weak  chelation  (nicotinic  acid,  (3-picoline, 
quinolinic  acid,  and  I  Et  ester)  showed  little  such  action.  Intensity 
of  chelation  was  compared  as  follows:    to  10  cc.  of  0.04$  solns.  of 
compds.  to  be  tested  a  little  excess  of  CuS04  or  Fe2(S04)3  soln.  was  added, 
Cu+^or  Fe3+  which  had  not  participated  in  the  chelate  ring  was  reduced 
with  KI,  and  the  free  I  was  titrated  with  0.005N  Na2S203;  the  relative 
intensities  of  chelation  expressed  in  cc.  of  O.OO5N  Na2S203  equiv.  to  the 
CuH"  and  Fe3+  which  participate  in  the  chelate  ring  (calcd.  by  difference 
with  the  blank  value)  were,  resp.,  I,  1.925,  4.005;  H,  1.31,  3*90;  III, 
2.595,  4.90;  nicotinic  acid,  0.01,  0.025;  quinolinic  acid,  0.585,  1.445; 
and  I  Et  ester,  0.60,  2.30. 

[C.A.  48,  9483  0-95*0;  complete] 

487.  TAMARI  (K.)  and  KAJI  (J. )...... .1952 

STUDIES  ON  THE  MECHANISM  OF  INJURIOUS  ACTION  OF  FUSARINIC  ACID  ON 
PLANT-GROWTH.     PART  4.     INVESTIGATION  OF  TYPES  AND  INTENSITIES  OF 
INJURIOUS  ACTIONS  OF  FUSARINIC  ACID  AND  a-PIC0LINIC  ACID  ON  RICE 
SEEDLINGS'  RESPIRATION 

Nippon  N5gei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  26,  pp.  345-349  (1952).  (In  Japanese,  with 

English  summary;  3  tables;  in  USDA  Library,  Washington,  D.  C.) 

If  the  injurious  action  of  I  is  derived  entirely  from  its  intramol.  chel- 
ation, the  type  of  injurious  action  of  I  must  be  identical  with  that  of 
II,  which  has  the  same  fundamental  chelation  formula  as  I.  Therefore, 
the  types  of  injurious  action  were  investigated  of  I  and  II  on  the 
respiration  of  rice  seedlings.    For  both  I  and  II  there  was  a  relation 
expressed  by  the  equation,  H  =  n.  log  G.  -  n  log         0.5,  where  H  is 
coeff .  of  respiration  hindrance,  r}  is  inclination  coeff.  of  regression 
line,  G  is  M  concn.  of  I  or  II,  and  $  is  the  value  of  G  at  H  =  0.5,  or 
the  mol.  concn.  of  I  or  II  at  which  the  respiration  of  rice  seedlings 
is  50$  hindered.    The  values  of  these  coeffs.  were  detd.  experimentally. 
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The  type  of  the  action  was  found  identical  with  I  and  II.  In  regard  to 
the  intensity  of  the  injurious  action,  I  was  higher  than  II.  This  dif- 
ference was  ascribed  to  the  Bu  side  chain  on  the  position  5  of  I,  which 
intensified  the  intramol.  chelation  by  its  -E  effect. 

[C.A.  48,  9483  (1954),'  complete] 

488.    TAMARI  (K.)  and  KAJI  (j.)0  1952 

STUDIES  ON  THE  MECHANISM  OF  INJURIOUS  ACTION  OF  FUSARINIC  ACID  ON 
PLANT -GROWTH.     PART  5.     INVESTIGATIONS  OF  TYPES  AND  INTENSITIES  OF 
INJURIOUS  ACTION  OF  FUSARINIC  ACID,  a-PICOLINIC  ACID,  COPPER 
SULPHATE  AND  8 -HYDROXYQUINOLINE  ON  CATALASE  POWER  AND  PEROXIDASE 
POWER  IN  RICE  SPROUTS 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  26,,  pp„  349-353  (1952).  (in  Japanese,  with 

English  summary;  5  tables;  in  USDA  Library,  Washington,  D.  C.) 

The  same  conclusion  was  obtained  concerning  the  types  and  intensities  of 
the  actions  of  I  and  II,  as  in  Part  IV.     Ill  had  apparently  a  different 
type  of  injurious  action  from  I  and  II  owing  to  the  presence  of  phenolic 
OH  in  the  mol.     I  was  entirely  deprived  of  its  injurious  action  in  the 
catalase  power  test  by  esterifying  its  COOH„    This  shows  definitely  that 
the  injurious  action  of  I  was  derived  from  its  intramolo  chelation. 

[Co A.  48,  9483-9484  (1954);  complete] 

489°     TAMARI  (K.)  and  KAJI  (J. ) . . . . . . .1953 

STUDIES  ON  THE  MECHANISM  OF  INJURIOUS  ACTION  OF  FUSARINIC  ACID  ON 
PLANT  GROWTH,  A  METABOLIC  PRODUCT  OF  THE  CAUSATIVE  MOULD  OF 
"BAKANAE"  DISEASE  OF  RICE  PLANT.     PART  6.    STUDIES  ON  THE  MEASURING 
OF  CHELATION  INTENSITY  OF  FUSARINIC  ACID  AND  ITS  ANALOGOUS  CHELATION 
SUBSTANCES  WITH  CU"  OR  FE  *  * "  BY  POLAROGRAPHIC  METHOD 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  22,  pp0  245-249  (1953).  (in  Japanese,  with 

English  summary;  3  tables;  3  figures,  in  USDA  Library,  Washington, 
D.  C.) 

The  decreasing  order  of  the  chelation  intensity  as  measured  by  a  polaro- 
graphic  method  was  as  follows?     I,  II,  IV,  Et  ester  of  I,  nicotinic  acid. 
This  order  is  identical  with  that  of  the  injurious  action  on  plant  growth. 
The  decrease  in  Fe3"*"  was  measured  by  a  polarographic  method  in  the  test 
with  rice  seedlings  cultured  on  cotton  wool  contg.  one  of  the  above- 
mentioned  substances .     It  was  greater  with  the  compd.  with  higher  chel- 
ation intensity.     The  decreasing  order  of  the  heavy  metal  ions  in 
chelation  power  (with  I)  was;    Fe3"*",  Cu++,  Cd++,  Ni3+,  and  Co**. 

[C.A.  48,  9484  (1954);  complete] 
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490.  TAMARI  (Ko)  and  KAJI  (J. )...... .1953 

STUDIES  ON  THE  MECHANISM  OF  INJURIOUS  ACTION  OF  FUSARINIC  ACID  ON 
PLANT-GROWTH,  A  METABOLIC  PRODUCT  OF  THE  CAUSATIVE  MOULD  OF  "BAKANAE" 
DISEASE  OF  RICE  PLANT.     PART  7.    STUDIES  ON  THE  ELIMINATION  OF  IN- 
JURIOUS ACTION  OF  FUSARINIC  ACID  ON  PLANT -GROWTH  BY  ADDITION  OF 
HEAVY  METAL-ION 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  22,  pp.  249-252  (1953).  (in  Japanese,  with 

English  summary;  4  tables;  one  figure;  in  USDA  Library,  Washington, 
D.  C.) 

3+ 

The  injurious  action  of  I  was  eliminated  partially  by  adding  equiv.  Fe 
or  Cu+"*\    It  could  be  eliminated  nearly  completely  by  adding  Fe3+ 
together  with  a  slight  amt.  (6  p. p.m.)  of  Cu++,  Mg"*"4",  and  Mn+*. 

[Co A.  48  ,  9484  (1954);  complete] 

491.  TAMARI  (K.)  and  KAJI  (J. )...... .1953 

STUDIES  ON  THE  MECHANISM  OF  INJURIOUS  ACTION  ON  PLANT-GROWTH  OF 
FUSARINIC  ACID,  A  METABOLIC  PRODUCT  OF  THE  CAUSATIVE  MOULD  OF 
"BAKANAE"  DISEASE  OF  RICE  PLANT.     PART  8.    STUDIES  ON  THE  MECHANISM 
OF  INJURIOUS  ACTION  OF  FUSARINIC  ACID  ON  CRYSTALLINE  CATALASE 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  22,  pp.  302-306  (1953).  (in  Japanese,  with 

English  summary;  5  tables;  3  figures;  in  USDA  Library,  Washington, 
D.  C.) 

By  adding  I  the  absorption  spectrum  of  cryst.  catalase  suffered  a  con- 
siderable change,  distinguished  by  the  vanishing  of  Amax.  =  625  mu, 
which  resulted  from  porphyrin-Fe  in  the  catalase  mol.    The  addn.  of  I 
lowered  remarkably  the  polarographic  reduction  wave  and  the  oxidation- 
reduction  potential  of  cryst.  catalase.    The  injurious  action  of  I  on 
catalase  could  be  eliminated  by  adding  Fe3+,  and  the  combination  of  I 
with  catalase  was  not  broken  by  pptn.  with  cold  acetone.    The  types  of 
injurious  actions  of  I,  II,  and  IV  on  catalase  were  all  identical  and 
the  order  of  the  injurious  activities  wass    I>II>IV.    This  order  is 
identical  with  that  of  the  chelation  intensity.    All  these  acids  lost 
their  injurious  actions  on  catalase  by  esterification.    I  was  concluded 
to  combine  with  porphyrin-Fe  in  the  catalase  mol.  by  intramol. 
chelation. 


[C.A.  ^3,  9484  (1954);  complete] 
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492.    TAMARI  (X.)  and  KAJ1  (J. )...... .1953 

STUDIES  ON  THE  MECHANISM  OF  INJURIOUS  ACTION  OF  2 -METHYLPYR ID INE - 
4-CARBOXYLIC  ACID  ON  PLANT -GROWTH ,    PART  1.    THE  COMPARISON  OF 
RESPIRATION  HINDERING  ACTION  OF  2 -METHYLPYR  ID  INE-4 -CARBOXYLIC  ACID 
ON  RICE  SEEDLING  WITH  THAT  OF  FUSARINIC  ACID 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  2J,  pp.  144-147  (1953).  (in  Japanese,  with 

English  summary,  one  table,  in  USDA  Library,  Washington,  D.  C.) 

The  mechanism  of  the  injurious  action  of  2-methylisonicotinic  acid  (I) 
on  plant  growth  was  studied  on  the  assumption  that  it  was  similar  to 
that  of  fusarinic  acid  (II ),  i.e.,  both  compds.  cause  the  diminution 
of  metal  ions  such  as  Fe3+  and  Cu+-t"  in  plant  tissue  which  are  necessary 
for  the  formation  of  Fe  porphyrin  oxidases  due  to  the  chelation  mechanism. 
The  effect  of  synthesized  I  was  detd.  at  O.OOOO56,  0.00014,  0.00028, 
0.00042,  and  O.OOO56M  (corresponding  to  II  at  0.001,  O.OO25,  0.005, 
0.0075,  and  0.01$)  at  pH  5*5-5.8  on  the  respiration  of  rice  seedlings. 
The  type  of  respiration  hindrance  of  I  was  identical  with  that  of  II,  and 
the  intensity  of  this  hindrance  by  II  was  higher  than  by  I.    This  con- 
clusion is  based  on  expts.  carried  out  in  the  same  manner  as  in  a  former 
report  (cf.  C.A.  48,  9483£). 

[C.A.  42;  11099-11100  (1955);  complete.     Incorrect  citation 
in  R.A.M.  24,  249-50  (1955)] 

493-    TAMARI  (K.)  and  KAJ1  (J. )...... .1953 

STUDIES  ON  THE  MECHANISM  OF  INJURIOUS  ACTION  OF  2 -METHYLPYR ID INE - 
4-CARB0XYLIC  ACID  ON  PLANT-GROWTH.     PART  2.     THE  COMPARISON  OF 
INJURIOUS  EFFECT  OF  2 -METHYLPYR 3DINE-4-CARBOXYLIC  ACID  ON  THE 
FORMATION  OF  CATALASE  AND  PEROXIDASE  IN  RICE  SEEDLING  WITH  THAT 
OF  FUSARINIC  ACID 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  21,  pp.  147-150  (1953).  (in  Japanese, 

with  English  summary;  four  tables;  in  USDA  Library,  Washington, 

D„  Co  ) 

The  same  conclusion  was  obtained  by  expts.  carried  out  in  the  same  way 
as  in  a  former  report  (cf.  C.A.  48,  9483i). 

[C.A.,         11100  (1955);  complete.     Incorrect  citation  in 
RoA.M.  24,  249-250  (1955)] 

494.     TAMARI  (K.)  and  KAJI  (JT. )......  .1953 

STUDIES  ON  THE  MECHANISM  OF  INJURIOUS  ACTION  OF  2 -METHYLPYR IDINE- 
4-CARB0XYLIC  ACID  ON  PLANT-GROWTH.     PART  3.    STUDIES  ON  THE 
ELIMINATION  OF  INJURIOUS  ACTION  OF  2 -METHYLPYR ID INE-4 -C ARB0XYLIC 
ACID  ON  PLANT -GROWTH  BY  ADDITION  OF  METAL- ION 
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Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  22,  pp.  159-161  (1955).  (In  Japanese, 

with  English  summary;  3  tables;  in  USDA  Library,  Washington,  D.  C.) 

This  part  describes  the  expts.  on  I  [2-methylpyridine-lj— carboxylic  acid] 
by  the  methods  previously  reported  for  II  [fusaric  acid]   (cf.  C.A.  1+8, 
9Wb). 

[C.A.  ifc2,  11100  (1955);  complete.     Incorrect  citation  in 
R.A.M.         21+9-250  (1955)] 

1+95.    TAMARI  (K.)  and  KAJI  (j. )......  .195^ 

STUDIES  ON  THE  MECHANISM  OF  THE  GROWTH-INHIBITORY  ACTION  OF 
FUSARINIC  ACID  ON  PLANTS 

The  Journal  of  Biochemistry  (Tokyo)  1±1,  pp.  1*0-165  (195*0. 
(in  English;  5  photographs;  one  figure;  18  tables;  k  diagrams; 
3  graphs;  in  USDA  Library,  Washington,  D.  C) 

By  the  research  on  the  mechanism  of  the  inhibitory  action  of  fusarinic 
acid  on  the  plant-growth  the  following  conclusions  have  been  reached. 

1.  The  inhibitory  action  of  fusarinic    acid  ultimately  bases  on  the  chel- 
ation mechanism,  namely  in  the  plant  tissue  fusarinic  acid  hinders  the 
Fe-porphyrin  oxidase  system  catching  tightly  the  heavy  metal  ions  (Fe*+^ 
Cu++,  etc.),  which  participate  in  the  formation  of  this  oxidase  system, 
and  subsequantly  results  the  check  of  the  plant-respiration. 

2.  The  n-butyl  side  chain  of  fusarinic  acid  contributes  to  the  chela- 
tion intensity  of  this  acid  exercising  the  "-Inductive  Effect"  and  sub- 
sequently to  the  intensity  of  the  growth-inhibitory  action  on  plants. 

3.  Further  the  plant  growth-inhibitory  action  of  a-picoline-Y-carboxylic 
acid,  which  having  once  been  isolated  by  Schreiner  and  Shorey  from  the 
soil  of  barren  land  in  Takoma  district,  North  America,  has  also  been 
proved  to  be  ultimately  based  on  the  chelation  mechanism  in  the  same  way 
with  that  of  fusarinic  acid. 

[Complete  summary  from  the  paper.    See  also 
C.A.  1+8.,  8330  (195*+).] 

k96o    von  THUMEN  (F.)  1889 

THE  FUNGI  OF  THE  RICE  PLANT  (ORYZA  SATIVA  LIN.) 

Aus  den  Laboratorien  der  k.k.  chemisch-physiologischen  Versuchs- 
Station  fur  We in-  und  Ostbau  zu  Klosterneuburg  bei  Wien,  No«  12, 
pp.  1-19  (1889).  (In  German  and  Latin;  in  USDA  Library, 

Washington,  D.  C.) 
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This  monograph  gives  brief  descriptions  of  3^  organisms  found  on  rice,  one 
of  them  being  Fusarinm  heterosporum  Nees  (pp.  I6-I7). 

[Abstract  by  F.  H.  Stodola] 

497.    THOMAS  (K.  Mo)..  1931 

A  NEW  PADDY  DISEASE  IN  MADRAS 

Madras  Agricultural  Journal  1£,  pp.  34-36  (1931 )•  (In  English; 

one  figure  on  a  page  following  p.  Jh;  in  USDA  Library,  Washington, 
Do  C„) 

The  second  season  rice  crop  in  the  Godavari  Delta  was  seriously  affected 
in  March,  1930,  by  a  disease  not  previously  observed  in  Madras.  When 
the  seedlings  are  attacked  in  the  nursery  they  grow  pale  and  thin  and 
die  either  before  or  after  transplantation.    In  a  mature  crop  the  most 
characteristic  external  symptom  is  the  sporadic  appearance  of  tall,  lanky 
tillers  which  come  into  'shot  blade'  before  the  rest  of  the  crop  and  bear 
pale  green  flags  shooting  up  conspicuously  above  the  general  level.  The 
average  of  32  random  measurements  of  the  heights  of  normal  and  diseased 
plants  was  2  ft.  6  in„  and  3  ft.  3  in.,  respectively.    The  culms  of  the 
affected  plants  emerge  from  their  sheaths,  revealing  the  base  of  the  in- 
ternodeso    The  abnormal  elongation  of  infected  tillers  appears  to  be  due 
to  an  accelerated  growth  at  the  expense  of  lateral  development  and  a  pre- 
mature effort  at  reproduction  on  the  part  of  the  plant.    Such  plants  are 
invariably  attacked  at  the  collar  region  and  die  within  two  to  six  days. 
The  leaves  of  diseased  plants  dry  up  one  after  the  other  from  below,  the 
margins  first  turning  brown  while  a  long  strip  on  both  sides  of  the  mid- 
rib remains  green  for  some  time,  after  which  it  also  turns  brown  and  the 
leaf  curls  and  droops.    Another  symptom  of  the  disease  is  the  development 
of  adventitious  roots  from  the  first,  second,  and  sometimes  the  third 
node  above  the  ground  level.    The  culms  of  infected  tillers,  when  split 
open,  show  a  distinct  brown  discoloration  of  the  spongy  tissue  of  the 
nodular  region,  the  underground  root  system,  however,  remaining  healthy., 
Some  affected  plants  show  externally  a  white  or  pink  bloom  of  fungus 
growth  at  the  lowest  one  or  two  nodes,  this  feature  often  being  conspic- 
uous on  the  dead  sheaths.    Eventually  this  growth  develops  into  a  pink 
incrustation  consisting  of  a  thick  matting  of  mycelium  bearing  inumer- 
able  conidia.    When  pulled  out  the  dead  plants  snap  off  at  the  collar. 

McRae  recorded  a  Fusarium  on  rice  in  Manipur,  Gurdaspur,  and  near  Pusa, 
causing  the  sterility  of  the  grains  and  involving  the  entire  failure  of 
the  crop  [R.A.M.,  vii,  p„  303].    Later  he  isolated  a  Cephalosporium  from 
rice  in  the  Punjab  which  killed  the  seedlings  and  caused  a  collar  rot  of 
grown  plants.    The  cultural  characters  of  this  organism  agreed  with  those 
of  the  previous  one  except  for  the  absence  of  macroconidia  in  the  latter. 
Stray  plants  affected  by  a  disease  almost  identical  with  the  Godavari 
fungus  were  obtained  by  the  writer  from  the  Paddy  Breeding  Station, 
Coimbatore,  towards  the  end  of  1930.    The  causal  fungus  has  been  observed 
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to  produce  the  Fusarium  and  the  Cephalosporin  types  of  spores,  but  un- 
like the  Godavari  strain,  has  a  predominance  of  the  former.    Apart  from 
minor  differences,  however,  the  fungus  responsible  for  the  disease  in 
various  localities  appears  to  be  identical  and  to  be  widely,  though  dis- 
continuously,  distributed  in  India. 

The  microconidia  (Cephalosporin™'}  are  oblong,  hyaline,  unicellular,  and 
measure  5  to  13  by  3  to  5  p.    The  macroconidia  (Fusarium)  are  hyaline 
but  pink  in  mass,  elliptical  to  fusiform,  2-  to  5-celled,  and  measure 
16  to  48  by  2.5  to  4  fi.     Inoculations  through  wounds  kill  seedlings  in 
all  stages,  and  contact  inoculations  cause  the  death  of  seedlings  and 
abnormal  elongation  of  tillers  in  grown  plants. 

[R.A.M.  10,  336-337  (1931);  complete.    See  also 
Biol.  Abstr.  1932.  77.] 

498.     THOMAS  (K.  M.  )  1933 


THE  "F00M0T"  OF  PADDY  &  ITS  CONTROL 


Madras  Agricultural  Journal  21,  pp.  263-272  (1933).  (in 
English;  one  figure;  5  tables;  in  USDA  Library,  Washington,  D.  C.) 

The  rice  disease  (for  which  the  descriptive  name  foot  rot  is  suggested), 
first  described  by  the  author  from  the  Godavari  Delta  in  1931  [R.A.M. , 
x,  p.  336],  has  since  been  found  to  occur  in  other  parts  of  the  Madras 
Presidency,  and  to  affect  either  sporadically  or  as  a  result  of  inocu- 
lation over  fifty  varieties  from  all  the  important  rice  tracts  of  the 
province.     In  addition  to  the  symptoms  previously  described,  an 
abnormally  profuse  branching  of  the  main  roots,  giving  the  root  system 
a  woolly  appearance,  was  seen  on  well-established  plants  affected  with 
the  trouble,  a  feature  which,  together  with  the  production  of  adventi- 
tious roots  from  the  upper  nodes  of  infected  fully  grown  plants,  and 
the  complete  failure  of  transplanted  infected  seedlings  to  recover, 
seems  to  distinguish  this  disease  from  the  Japanese  'bakanae'  disease 
[see  preceding  abstract],  with  which  it  has  many  features  in  common. 
The  causal  organism  was  isolated  and  found  to  be  an  yet  unidentified 
species  of  Fusarium,  the  perfect  stage  of  which  has  not  been  obtained  so 
far  in  nature  or  in  pure  culture. 

Field  experiments  from  the  end  of  1930  to  1932  indicated  that  good  con- 
trol of  the  disease  is  obtainable  by  seed -grain  treatments,  among  which 
formalin  (1  per  cent,  for  15  minutes),  hot  water  (55°C.  for  30  minutes), 
copper  sulphate  (2  per  cent,  solution  for  30  minutes),  ceresan  dust 
(1  gm.  per  1  lb.  seed),  uspulun  (0.5  per  cent,  solution  for  30  minutes), 
and  granosan  dust  (l  gm.  per  1  lb.)  [ibid.,  xii,  p.  140]  were  the  most 
effective.    Field  tests  in  1931  of  41  distinct  varieties  of  rice,  in 
which  the  seed  was  steeped  in  a  spore  suspension  of  the  fungus,  showed 
that  none  of  the  varieties  was  absolutely  immune,  but  that  relative 
resistance  ranged  from  almost  complete  resistance  (in  Water ibune 
Aryan,  and  G.E.B.  24)  to  great  susceptibility. 


[R.A.M.  12,  719-720  (1933)] 


T 

Abstracts 
1*99  and  5OO 

499.  THOMAS  (K.  M.  )  °.1937 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE 
YEAR  1956-37 

Administration  Reports  of  the  Agricultural  Chemist,  Entomologist, 
and  Mycologist  of  the  Department  of  Agriculture,  Madras,  for  1936- 
37  (Detailed  Report),  pp.  35-51  (1937).  ■  (in  English;  in 

Library  of  the  Commonwealth  Mycological  Institute,  Kew,  Surrey, 
England) 

The  material  on  foot-rot  appears  on  pp.  35-37*  and  is  covered  by  the  fol- 
lowing paragraph  taken  from  R.A.Mo  12,  13-14  (193&)? 

Experimental  evidence  obtained  at  Coimbatore  during  the  period 
under  review  showed  that  rice  plots  given  nitrogen  alone  or  in 
combination  with  other  manurial  ingredients  had  a  significantly 
higher  incidence  of  foot  rot  (Fusarium  monili forme)  fGibberella 
moniliformis s  R.A.M. .  XV.  p.  777]  than  the  control  plot  given  a 
basal  dressing  of  farmyard  manure  and  the  plots  which  did  not 
receive  nitrogen.    The  available  evidence  indicated  that  in- 
creased incidence  is  due  to  the  fact  that  a  nitrogen-yielding 
medium  favors  the  growth  of  the  fungus. 

500.  THOMAS  (X.  M.  )  1937 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  YEAR 
I936-37  0     (ABRIDGED  REPORT .  ) 

Administration  Reports  of  Subordinate  Officers  of  the  Department  of 
Agriculture,  Madras,  for  1936-37,  pp.  I52-I58  (1937)-  (In 
English;  in  USDA  Library,  Washington,  D.  C.) 

The  following,  taken  from  pp.  I52-I53  of  the  mycologist's  report,  is  the 
only  part  dealing  with  foot-rots 

lo    Paddy -Foot-rot  (Fusarium  monilif orme ) . -  A  field  experiment 
designed  to  study  the  effect  of  Nitrogen,  Potash  and  Phosphoric 
acid  and  their  various  combinations  on  the  incidence  of  'foot- 
rot'  was  laid  out  in  the  Central  Farm  wet  lands.    The  different 
treatments  tried  were  as  follows :- 

(1)  N  (Ammonium  sulphate)  20  lb.  N  per  acre. 

(2)  P  (Super  phosphate)  10  lb.  P2O5  per  acre. 

(3)  K  (Potassium  sulphate)  15  lb.  K2O  per  acre. 
(k)  N  +  P. 

(5)  N  +  K. 

(6)  P  +  K. 

(7)  N  +  P  +  K. 
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(8)  Farm  yard  manure  (2-l/2  tons  per  acre). 

(9)  Control  (Basal  dressing  of  farm  yard  manure). 
(iO)  No  manure „ 

The  plots  were  randomised  on  a  Latin  square  and  replicated  eight 
times.    Artificially  infected  seed  was  sown  and  diseased  plants 
counted  periodically.     The  results  which  are  summarised  in 
Table  I  show  that  plots  which  received  Nitrogen  either  alone  or 
in  combination  with  other  manurial  ingredients  produced  sig- 
nificantly higher  percentage  of  disease  than  the  control. 

Table  I. 

Summary  of  analysis .    Mean  death  as  percentage  on  the  control. 
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The  above  experiment  was  followed  by  laboratory  studies  to  see 
whether  Nitrogen  exercises  a  corresponding  increase  in  growth  of 
the  fungus.    A  basic  medium  was  prepared  from  soil  extract  and 
calculated  quantities  of  salts  yielding  N,  K  and  P  added  to  equal 
portions.    The  different  media  were  plated  out  and  the  linear  rate 
of  growth  of  the  fungus  determined.     The  results  showed  that  there 
is  a  pronounced  increase  in  growth  when  nitrogenous  salts  like 
ammonium  sulphate  and  asparagin  are  added. 

Urea  also  gave  an  increase  in  single  dose  but  there  was  less  growth 
when  a  double  dose  was  added.    The  increased  incidence  of  disease 
in  the  field  is  apparently  due  to  the  better  growth  of  the  fungus 
in  a  nitrogen  yielding  medium. 

501.     THOMAS  (K.  M. )....... 1958 

DETAILED  ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST 
FOR  THE  YEAR  1937-38 

Administration  Reports  of  the  Agricultural  Chemist,  Entomologist, 
and  Mycologist  of  the  Department  of  Agriculture,  Madras,  for  1937- 
38  (Detailed  Report),  pp.  1+0-60  (1938).  (in  English;  in  the 

Library  of  the  Commonwealth  Mycological  Institute,  Kew,  Surrey, 
England ) 
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The  following  is  taken  from  p.  k^>,  and  is  the  only  portion  of  the  report 
dealing  with  foot-rot: 

3.    Paddy  ' foot-rot 1 -Fusarium  monilif or me  var.  ma jus . -  Fifty- 
nine  selections  made  by  the  Superintendent,  Agricultural 
Research  Station,  Maruter,  from  Gankasannavari,  a  variety  of 
paddy  grown  in  the  Godavari  delta,  were  tested  for  resistance 
to  foot-rot. 

The  use  of  'Ceresan'  as  an  efficient  seed-dressing  against  seed- 
borne  diseases  like  'foot-rot'  is  becoming  popular  among  paddy 
growers .    A  prominent  landlord  in  Coimbatore  who  treated  seed 
for  10  acres  of  paddy  has  testified  to  the  remarkable  effect  of 
the  treatment  of  his  crop0 

[See  also  fUA.Mo  18,  88-90  (1939)] 

THOMAS  (K.  M.  )•••••• • 19^9 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  YEAR 
19^3-44  (FASLI  1353) 

Administration  Reports  of  Subordinate  Officers  of  the  Department  of 
Agriculture,  Madras,  for  the  year  19k^-kk,  pp.  93-104  (19^9) 
(in  English;  in  USDA  Library,  Washington,  D.  Co) 

The  following  from  p„  9k  of  the  mycologist's  report  is  the  only  part 
dealing  with  foot -rot 1 

5.    Rice  ('Foot  rot.')  (Fusarium  moniliforme  var  Matius )-(a) 
Varietal  resistance -Field  experiments . -  Forty -eight  cultures 
of  rice  were  tested  for  their  relative  susceptibility  to  foot- 
rot  infection  which  is  most  conspicuous  in  the  nursery. 
Thirteen  cultures  proved  resistant  showing  less  than  10  per 
cent  infection  as  against  81  and  56  per  cent  infection 
respectively  of  two  controls . 

(b)  Fungicidal  trials-Field  experiments . -  The  disease  being 
amenable  to  seed  treatment  with  fungicides,  the  relative 
efficacy  of  19  fungicides  which  included  six  organo-mercury 
preparations  made  in  the  Chemical  Research  Laboratories  of 
the  Andhra  University,  was  determined .    Fourteen  treatments 
were  highly  effective  in  controlling  'foot-rot';  five  proved 
superior  to  control,  but  less  effective  than  the  Ik  treat- 
ments.   Among  the  Ik  preparations,  nine  were  proprietary 
preparations,  four  preparations  of  the  Andhra  University 
laboratories  and  one  a  local  preparation  made  out  of  formalin 
and  charcoal  dust. 
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503.  THOMAS  (K.  M. )....... 1950 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  YEAR 
1943-44  (DETAILED  REPORT) 

Detailed  Administration  Reports  of  Subordinate  Officers  of  the 
Department  of  Agriculture,  Madras,  for  1943-44  (Fasli),  pp.  5I- 
8-U-  (1950)  (In  English,  in  the  Library  of  the  Commonwealth 

Mycological  Institute,  Kew,  Surrey,  England) 

On  pp.  5^-56  information  is  to  be  found  on  the  foot-rot  disease  caused 
by  Fusarium  moniliforme  var.  ma.ius .    Forty -eight  cultures  of  rice  were 
tested  for  their  relative  susceptibility  to  foot-rot  infection.  Seed 
artificially  infected  with  viable  spores  of  a  proved  pathogenic  strain 
of  the  fungus  was  sown  in  the  nursery,,     Periodical  counts  of  mortality 
of  seedlings  were  recorded  and  the  rice  varieties  evaluated  for 
resistance.    Seven  varieties  showed  high  resistance  to  the  disease. 
In  fungicidal  trials  Agrosan  G,  Granosan,  Uspulun  and  Ceresan  were  very 
effective  in  seed  treatment. 

[Abstract  by  F.  H.  Stodola.    An  abstract  appears  in 
R.A.M.  22,  52^-525  (195^). ] 

504.  THOMAS  (K.  M. )....... 1950 

ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE 
YEAR  1944-45 

Administration  Reports  of  Subordinate  Officers  of  the  Depart- 
ment of  Agriculture,  Madras,  for  1944-45,  pp.  95-105  (1950). 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

The  following  from  p„  97  is  the  only  part  of  the  report  dealing  with  the 
foot-rot  diseases 

(a)  Foot-rot  (Fusarium  moniliforme  var.  ma jus).-  Fifty-seven 
cultures  of  rice  including  thirty-two  from  other  Provinces 
were  tried  to  evaluate  their  relative  susceptibility  to  foot- 
rot  „    Thirty-four  cultures  exhibited  les,°  than  10  per  cent 
incidence  of  foot -rot. 

(b)  Fungicidal  trials -Field  experiments.-  The  relative  effi- 
cacy of  six  fungicides,  viz.,  Agrosan  G,  copper  carbonate, 
fine  sulphur,  Baluchistan  sulphur,  formalin-charcoal  dust 
and  harvesan,  in  controlling  foot-rot  was  tested.    Agrosan  G 
was  found  to  be  the  best  of  the  lot. 

505.  THOMAS  (K.  M. ).  1951 


ADMINISTRATION  REPORT  OF  THE  GOVERNMENT  MYCOLOGIST  FOR  THE  YEAR 
19i+4_45  (DETAILED  REPORT) 
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Detailed  Administration  Reports  of  Subordinate  Officers  of  the 
Department  of  Agriculture,  Madras,  for  1944-^5,  pp.  52-81 
(l95l)«  (in  English;  in  the  Library  of  the  Commonwealth 

Mycological  Institute,  Kew,  Surrey,  England) 

On  PP«  55-56  information  appears  on  the  foot-rot  of  rice  caused  by 
Fusarium  moniliforme  var„  ma,ius  <>     In  field  tests  carried  out  to  deter- 
mine resistance  to  this  disease,  16  out  of  32  foreign  and  18  out  of 
25  local  varieties  grown  from  inoculated  seed  showed  less  than  10$ 
infection,  the  very  susceptible  controls  (Co,  10)  having  22.8  and  29.2 
per  cento  respectively.    In  seed  treatment  tests,  Agrosan  G  gave  the 
best  control  of  6  fungicides  tested. 

[Abstract  by  F.  Ho  Stodola.    An  abstract  appears  in 
R.A.M.  21,  52^-525  (1954 ).1 

506.  TOCHINAI  (Y.)  and  ISHIZUKA  (K. )  •!931+ 

PHYSIOLOGICAL  SPECIALIZATION  IN  GIBBERELLA  FUJUCUROI 

Annals  of  the  Phytopathological  Society  of  Japan  k  (No.  1  and  2), 
pp.  65-65  (193^).  (In  Japanese;  summary  of  a  talk  given 

at  a  meeting  of  the  Phytopathological  Society  of  Japan;  in  USDA 
Library,  Washington,  D.  C) 

Of  k"J  single-spore-strains  of  Gibberella  fujikuroi  collected  in  1931-32 
from  Japan  proper,  Formosa  and  Manchuria,  kl  had  their  optimum  growth 
temperature  at  25°  C,  k  at  28°  C,  and  2  at  25°-28°  C.    Twenty -two 
growth  forms,  5  sporodochia-  and  5  sclerotia-formation  types  were  also 
recognized.    Filtered  and  one-hour-steamed  culture  solution  (30  days 
at  25°  C.  on  0.5$  glucose-Knop  sol.)  show  qualitative,  as  well  as 
quantitative  differences  in  effects  upon  rice  seedlings.  Forty-four 
strains  caused  more  or  less  marked  elongation  (bakanae  symptoms)  at 
l/k  dilution,  and  13  at  1/12.    At  the  latter  dilution,  however,  re- 
tarding effect  was  noticed  in  5  strains. 

[Abstract  by  Prof.  S.  Imamura,  Laboratory  of  Applied  Botany, 
Faculty  of  Agriculture,  Kyoto  University,  Kyoto,  Japan] 

507.  TOCHINAI  (Y.)  and  ISHIZUKA  (K. )  ,193^ 

THE  AFTER  EFFECTS  OF  THE  FUNGUS  FILTRATE  OF  GIBBERELLA  FUJIKUROI 
ON  RICE  PLANTS 

Transactions  of  the  Sapporo  Natural  History  Society  12.,  pp„  1^8- 
152  (193^).  (In  English;  one  figure;  k  tables;  in  USDA 

Library,  Washington,  D.  C.) 

l).    The  reactions  of  the  rice  seedlings  to  the  fungus  filtrate  of  the 
"Bakanae"  fungus ,  Gibberella  Fujikuroi ,  are  limited  only  to  the  period 
during  which  they  are  cultured  with  the  nutrient  solution  containing 
the  growth  promoting  substance  excreted  by  the  fungus. 
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2).    When  the  rice-seedlings  abnormally  elongated  under  the  toxic  influ- 
ence of  the  fungus  filtrate  of  the  "Bakanae "-fungus  are  transplanted  in 
an  early  stage  of  growth  to  the  toxin-free  culture  bed,  they  soon  re- 
cover from  the  "Bakanae "-symptoms  and  continue  normal  or  healthy  grow- 
ing and  bear  as  large  a  harvest  of  grains  as  the  control  plants. 
[Complete  summary  from  the  paper] 

508.  TOCHINAI  (Y.)  and  TERUI  (M„).  193^ 

ON  THE  INJURIOUS  FUNGI  WHICH  OVERWINTER  IN  THE  RICE  STRAW. 
PART  I 

Agriculture  and  Horticulture  (Nogyo  oyobi  Engei)  9_  (No.  6), 
pp.  1292-1298  (1934).  (in  Japanese,  one  table;  in  the 

Library  of  the  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo,    copy     supplied  by  Dr.  T.  Hayashi) 

The  following  fungi  were  isolated  from  surface-sterilized  fragments  of 
overwintered  rice  straw  in  Hokkaido,  Japan:    Acremoniella  atra, 
Alternaria  oryzae ,  Epicoccum  purpurascens .  Fusarium  lateritium.  F. 
marismoides .  F.  subulatum  [F.  avenaceuml ,  Gibberella  fujikuroi .  G. 
sauhinetti .  and  Piricularia  oryzae . 

[From  R.A.M.  14,  655  (1935)] 

509.  TOCHINAI  (Y.)  and  TERUI  (M. )....... 193^ 

ON  THE  INJURIOUS  FUNGI  WHICH  OVERWINTER  IN  THE  RICE  STRAW, 
PART  II 

Agriculture  and  Horticulture  (Nogyo  oyobi  Engei)  2  (No.  7), 
pp.  1488-1498  (l934)o  (In  Japanese,  in  the  Library  of 

the  National  Institute  of  Agricultural  Sciences,  Nishigahara, 
Tokyo;  copy  supplied  by  Dr.  T.  Hayashi) 

Inoculation  experiments  with  all  these  organisms  [For  list  see  Abstract 
5O8]  on  rice  seedlings  showed  that  the  three  first-named  are  relatively 
innocuous,  surviving  the  winter  in  Hokkaido  only  under  favorable  condi- 
tions .    The  severe  pathogenicity  of  the  remaining  species  is  well  known, 
and  with  the  exception  of  the  last-named  they  can  withstand  the  extremes 
of  the  local  climate. 

[From  R.A.M.  14,  653  (1935)] 

510.  TOGLIANI  (F. )...... .1951 

FOOT  ROT  OF  RICE  CAUSED  BY  FUSARIUM  MONILIFORME  SH.  ON  THE 
EMILIAN  PLAIN 

Notiziario  sulle  malattie  delle  piante  16,  pp.  20-22  (1951). 
(in  Italian,  with  an  English  summary  on  p.  67;  mimeographed; 
in  USDA  Library,  Washington,  D.C.) 
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This  affliction  of  the  rice  plant,  known  for  a  long  time  in  the  rice  dis- 
tricts of  Japan,  the  Philippines  and  British  Guiana,  and  recently  reported 
in  Lombardy,  has  appeared  in  the  Emilian  Plain.    Affected  plants  showed 
yellowish  leaves,  sterile  tufts  and  reddish-yellow  glumes,  the  "Arbor io" 
variety  being  most  susceptible. 

Examination  of  diseased  plants  showed  that  the  first,  second,  and  some- 
times the  third,  internodes  were  traversed  by  brown  longitudinal  stria- 
tions,  or  the  entire  area  was  brown.     The  leaves  were  completely  dried  up, 
or  were  dry  except  for  some  green  in  the  center  portion.    The  heads  were 
yellow,  and  in  the  few  cases  where  decay  had  taken  place,  they  were  pinched 
in.     The  diseased  area  began  at  the  collar  and  diffused  along  the  stalk  to 
a  height  of  12-30  cm.    The  root  system  was  healthy  and  retained  its  white 
color „ 

In  stalk  cavities  was  found  a  greyish-white  mycelium,  which  thickened  at 
the  nodes  to  form  a  felt-like  mat,  salmon-red  in  color.     The  fungus  was 
identified  as  Fus arium  monilif or me  Sh«,  which  causes  the  bakanae  disease 
of  Japan  and  the  foot-rot  disease  in  India.    Some  differences  in  symptoms, 
however,  were  observed,  particularly  in  the  lack  of  elongation  reported 
by  the  Japanese , 

So  far  the  disease  is  limited  in  extent,  and  has  not  caused  extensive 
damage 0    Experiments  are  under  way  to  determine  the  resistance  of  dif- 
ferent rice  varieties  to  the  fungus . 

[Translation  by  A.  Barreto,  abstract  by  F0  H.  Stodola] 

TOGLIANI  (F .)...... . 1952 

A  MENACE  OF  RICE-FUSARIUM  MONILIFORME  SH. 

II  Rlso  1  (No.  3),  pp.  21-22  (l952)o  (In  Italian;  one  figure; 

in  USDA  Library,  Washington,  D.  C.) 

In  1951  a  new  and  dangerous  outbreak  in  Vercelli  of  a  disease  resembling 
very  closely  the  bakanae  disease  caused  alarm  among  agricultural  workers. 
Although  the  condition  is  not  yet  serious  in  Italy  the  author  points  out 
that  it  could  become  more  extensive  at  any  time.     It  is  known  that  the 
organism  can  live  for  at  least  three  years  under  dry  conditions. 

Usually  the  first  symptom  is  the  decline  of  the  young  plants  soon  after 
transplanting,  a  decline  which  is  accompanied  by  a  chlorotic  condition 
resulting  in  death  of  the  plant „  In  such  cases  the  infection  probably 
originates  in  the  seeds  themselves ,  When  the  infection  starts  in  some 
other  way,  it  is  found  that  the  affected  plants  do  not  die  but  rather 
show  excessive  elongation  caused  by  the  abnormal  growth  of  the  tissues 
between  the  internodes . 

The  most  important  alteration  of  the  plant  is  that  which  concerns  the 
first  internodes  above  the  base  of  the  plant „     Examination  of  the  lower 
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portion  of  the  stalk  shows  felt-like  ridges  of  mycelium  coming  from  in- 
side the  stem.    When  water  is  admitted  to  the  rice  fields  the  mycelium 
bursts  forth  to  the  exterior  of  the  stalk,  forming  white  plaques,  pin- 
pointed with  salmon-rose  agglomerations  of  the  spores.    This  symptom  is 
the  most  typical  one  and  has  led  to  the  name  of  the  condition  as  "Foot 
Fusariosis ". 

The  fight  against  the  disease  is  based  on  two  principles:    0-)  treatment 
of  seeds  with  such  fungicides  as  1$  formaldehyde  solution  or  ceresan; 
(2)  selection  of  resistant  varieties. 

[Translation  by  A.  Barreto;  abstract  by  F.  H.  Stodola] 

512.  TOGLIANI  (F.)„ ...... 1952 

EXPERIMENTS  IN  THE  FIGHT  AGAINST  FOOT  FUSARIOSIS 

II  Rfso  1  (No.  10),  pp.  14-16  (1952).  (In  Italian,  one  figure, 

three  diagrams,'  in  USDA  Library,  Washington,  D.  C.) 

From  the  first  year  of  experimental  work,  it  was  concluded  that  best  con- 
trol of  the  disease  was  obtained  by  treatment  of  seeds  with  Vfa  formalde- 
hyde solution  for  15  minutes.    Agrosan,  which  gave  discordant  results  in 
two  different  experiments,  is  less  effective,  with  sodium  dithiocarbamate 
still  less  so.    Hydroxyquinoline  sulfate  gave  no  control. 

[Translation  by  A.  Barreto;  abstract  by  F.  H.  Stodola] 

513.  TOGLIANI  (F.).  195^ 

THE  ANTIFUNGAL  FIGHT  AGAINST  FOOT  FUSARIOSIS  OF  RICE 

II  Riso  2,  (No.  7),  pp.  17-19  (1954).  (In  Italian;  3  diagrams, 

in  USDA  Library,  Washington,  D.  C.) 

At  the  request  of  the  National  Rice  Agency  and  some  Emilian  rice  growers, 
experiments  were  carried  out  in  1953  to  confirm  results  obtained  the 
previous  year  in  combatting  Fusarium  moniliforme  Sh.  by  treatment  of  seed 
with  various  fungicides.    Figures  are  given  showing  the  efficacy  of  Vfo 
formaldehyde  solution  (15-20  minutes  at  room  temperature)  and  Agrosan 
G.N.    The  following  were  much  less  effective:    Fernasan,  Spergon,  F.B.I 
and  Tr it is an. 

[Translation  by  A.  Barreto;  abstract  by  F.  H.  Stodola] 
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514.    ULLSTRUP  (A.  J.).  1936 

THE  OCCURRENCE  OF  GIBBERELLA  FUJIKUROI  VAR.  SUBGLUTINANS  IN  THE 
UNITED  STATES 

Phytopathology  26,  pp.  685-693  (1936).  (in  English;  2  figures; 

3  tables;  in  USDA  Library,  Washington,  D.  Co) 

The  occurrence  of  Gibberella  fuj ikuroi  var.  subglutinans  in  the  United 
States  is  reported  and  descriptions  of  its  morphology  and  cultural  char- 
acters are  given. 

The  conidial  stage  of  the  fungus  could  be  differentiated  from  Fusarium 
moniliforme  by  its  faster  growth  rate  and  more  intense  coloration  on  dif- 
ferent media,  particularly  on  steamed  rice. 

The  minimum  and  optimum  temperatures  for  growth  of  the  varietal  form  were 
somewhat  lower  than  those  of  the  type  species,  F,  moniliforme . 

Certain  cultures  of  single  ascosporic  origin  were  shown  to  be  capable  of 
producing  mature  perithecia,  indicating  that  the  fungus  is  homothallic. 

[Complete  summary  from  the  paper.    See  also 
R.A.M.  15,  794  (1936).] 
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VAN  OVERBEEK  (J.),  RACUSEN  (D.  W.),  TAGAMI  (M. ),  and 
HUGHES  (W.  J.)  1957 

SIMULTANEOUS  ANALYSIS  OF  AUXIN  AND  GIBBERELLIN 

Plant  Physiology  22  (Supplement),  p.  xxxii  (1957)=  (in 
English;  in  USDA  Library,  Washington,  Do  Co) 

The  usual  sections  from  the  upper  part  of  the  Avena  coleoptile  respond 
to  auxin  but  only  little  to  gibberellin.    The  leaf  that  is  enclosed  in 
the  basal  section  of  the  coleoptile  responds  with  a  striking  flush  of 
growth  to  gibberellin  but  not  to  auxin.    Gibberellin  enhances  the  auxin 
response  in  the  upper  part  of  the  coleoptile.    On  the  other  hand  auxin 
inhibits  the  gibberellin  response  in  the  leaf.    For  this  reason  auxin 
and  gibberellin  must  be  chromatographically  separated  prior  to  the  bio- 
assay.     This  is  done  with  a  solvent  composed  of  benzene/pyridine/3M 
ammonium  hydroxide,  3:6sl„    The  Rf  for  gibberellic  acid  is  O.5O  and  for 
indoleacetic  acid  0.35*    Relatively  large  amounts  of  GA  (5  ug)  can  be 
spotted  by  UV  after  spraying  the  papergram  with  1$  H2S04  in  95$  ethyl 
alcohol  and  heating  at  60°C  for  5  minutes.,    Smaller  amounts  (as  low  as 
OoOl  ug)  can  be  detected  by  the  Avena  leaf  base  assay. 

[Abstract  of  the  paper  presented* August  28,  1957  at  the 
"Gibberellin"  session  (B„  0.  Phinney  presiding)  spon- 
sored jointly  by  the  American  Society  of  Plant  Physiol- 
ogists and  the  Physiological  Section  of  the  Botanical 
Society  of  America,  Stanford  University,  Stanford, 
California] 

VASIL  (I.  K.)  ol957 

EFFECT  OF  KINETIN  AND  GIBBERELLIC  ACID  ON  EXCISED  ANTHERS 
OF  ALLIUM  CEPA 

Science  126.  pp.  129i+-1295  (1957).  (In  English,  k  figures; 

in  USDA  Library,  Washington,  D.  C.) 

Anthers  of  Allium  cepa.  excised  at  zygotene,  leptotene -zygotene  and  meta- 
phase  I  degenerated  in  2  days  when  cultured  in  White's  modified  basic 
medium.    However,  after  2  days  in  a  medium  supplemented  with  5  mg  of 
gibberellic  acid  per  liter,  there  were  12$  undeveloped  mother  cells,  32$ 
dyads,  14$  cells  in  metaphase  II,  and  ^2$  in  telophase  II;  after  6  days 
87$  of  these  had  formed  tetrads,  while  13$  had  degenerated.    This  demon- 
stration of  cell  division,  in  addition  to  the  well-known  cell  elongation, 
is  offered  as  further  evidence  in  favor  of  gibberellic  acid  being  an 
auxin. 


[Abstract  by  F.  H.  Stodola] 
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517.  VENKATA  RAM  (C„  S„ ) „ . . . . . .1957 

FUSARINIC  ACID  PRODUCTION  BY  FUSARIUM  ORTHOCERAS  IN  VITRO 

Experientia  13_,  p.  284  (1957).  (in  English,  with  German  sum- 

mary; in  USDA  Library,  Washington,  D.  C.) 

In  the  course  of  an  extensive  study  at  the  University  Botany  Laboratory, 
Madras,  India,  on  23  species  of  Fusarium  from  the  Centraalbureau  voor 
Schimmelcultures,  Baarn,  the  secretion  of  fusarinic  [fusaric]  acid  by 
Fusarium  orthoceras  [56 .  p.  791]  was  demonstrated  by  biological  methods 
and  paper  chromatography .    Under  the  experimental  conditions,  involving 
three  weeks'  maintenance  on  Richards 's  solution  at  a  temperature  of  27*" 
to  29°  C.,  relatively  large  quantities  of  the  toxin  were  produced 
(300  mg.  per  1.  compared  with  65  by  Gibberella  fig ikuroi  f52 ,.  p.  269] 
and  35  by  £•  vasinfectum  [ 55,.  p.  386]). 

[R.A.M.  36,  778  (1957);  complete] 

518.  VLITOS  (A.  J.)  and  MEUDT  (W. )  .1957 

RELATIONSHIP  BETWEEN  SHOOT  ApEX  AND  EFFECT  OF  GIBBERELLIC  ACID  ON 
ELONGATION  OF  PEA  STEMS 

Nature  (London)  180,  p.  284  (1957).  (In  English;  one  table; 

in  USDA  Library,  Washington,  D.  C.) 

The  effect  of  gibberellic  acid  on  the  elongation  of  stems  of  Alaska  pea 
seedlings  from  which  physiologically  vital  portions  of  the  anatomy  of 
the  plant  had  been  severed  was  investigated.    Seedlings  were  decapitated 
by  cutting  through  the  first  node,  derooted,  or  left  intact.    They  were 
then  immersed  in  either  aq.  solns.  contg.  10  p. p.m.  gibberellic  acid  or 
in  distd.  water.    One  set  of  seedlings  was  placed  under  red  fluorescent 
lights,  while  the  other  was  kept  in  total  darkness,,    After  2  days,  the 
total  height  of  the  seedlings  was  recorded.     Intact  seedlings  and  de- 
rooted  seedlings  with  shoot  apexes  responded  to  gibberellic  acid  more 
markedly  in  red  light  than  the  dark.    Decapitated  seedlings  and  derooted, 
decapitated  seedlings  (in  effect  2nd-internode  segments)  did  not  respond 
to  gibberellic  acid  either  in  red  light  or  in  darkness.    This  indicates 
that  the  shoot  apex  is  necessary  for  max.  elongation  of  the  2nd  internode 
of  Alaska  peas  and  that  gibberellic  acid  does  not  replace  the  stimulus 
for  cellular  extension  that  is  probably  derived  from  the  apex. 

[C.A.  52,  507  (1958),  complete] 

519.  VLITOS  (A.  J.)  and  MEUDT  (W. )  1957 

INTERACTIONS  BETWEEN  GIBBERELLIC  ACID  AND  THE  SHOOT  APEX  OF 
ALASKA  PEA  SEEDLINGS 


Plant  Physiology  22  (Supplement),  p.  XLVII  (1957) . 
English;  in  USDA  Library,  Washington,  D.  C.) 


(In 
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It  has  previously  been  reported  that  gibberellic  acid  (GA)  elicits  a  more 
marked  growth  response  in  Alaska  peas  grown  in  red  light  than  it  does  in 
comparable  dark-grown  seedlings.     These  results  have  been  confirmed,  and 
have  been  further  extended  to  show  that  GA  is  also  more  effective  in  pro- 
moting cellular  elongation  in  pea  seedlings  grown  under  blue  or  green 
fluorescent  lights  than  it  is  in  promoting  similar  responses  in  dark- 
grown  seedlings.    These  results  were  interpreted  to  suggest  that  possibly 
GA  protects  naturally-occurring  auxins  from  light-mediated  mechanisms  of 
destruction,  thereby  promoting  etiolation  responses  in  the  light,  compar- 
able to  those  which  would  arise  in  control  plants  grown  in  dim  light  or 
in  darkness o    To  examine  this  hypothesis,  shoot  apices  were  severed  from 
etiolated  pea  seedlings  and  the  decapitated  seedlings  were  fed  GA  either 
through  the  root  system,  via  sprays,  or  by  direct  applications  of  the 
chemical  to  the  cut  surface  of  the  apex.     Comparable  seedlings  with  in- 
tact shoot  apices  were  treated  similarly 0    The  decapitated  or  intact 
seedlings  were  then  grown  for  two  days  under  red  light  or  in  complete 
darkness . 

It  was  found  that  decapitated  seedlings  did  not  respond  to  GA,  either  in 
red  light  or  in  darkness,  whereas  intact  seedlings  exhibited  the  usual 
etiolation  response.    The  authors  suggest  that  the  mode  of  action  of  GA 
may  be  intimately  related  to  naturally -occurring  growth  factors  from 
light-mediated  mechanisms  of  destruction. 

[Abstract  of  the  paper  presented  August  29,  1957  at  the 
"Gibberellin  and  Kinetin"  session  (J.  L.  Liverman  pre- 
siding) sponsored  jointly  by  the  American  Society  of 
Plant  Physiologists  and  the  Physiological  Section  of 
the  Botanical  Society  of  America,  Stanford  University, 
Stanford,  California] 

520.    VLITOS  (A.  J.)  and  MEUDT  (W. )...... .1957 

THE  EFFECT  OF  LIGHT  AND  OF  THE  SHOOT  APEX  ON  THE  ACTION  OF 
GIBBERELLIC  ACID 

Contributions  from  Boyce  Thompson  Institute  19.,  pp.  55-62  (1957)  ■ 
(in  English;  k  tables;  2  figures,  in  USDA  Library,  Washington, 
D„  C.) 

Gibberellic  acid  (GA)  was  found  to  overcome  the  inhibitory  effects  of 
red,  blue,  or  green  light  on  the  elongation  of  stems  of  Alaska  pea 
seedlings .    The  second  internode  of  intact  seedlings  treated  with  GA 
produced  a  greater  total  elongation  than  comparable,  decapitated  seed- 
lings o    The  total  elongation  induced  by  GA  was  roughly  inversely  pro- 
portional to  the  amount  of  the  shoot  apex  severed  from  the  seedlings; 
however,  the  increases  in  elongation  produced  by  GA  in  seedlings  lack- 
ing the  terminal  1,  2,  and  k  mm.  of  the  shoot  apex  were  greater,  on  a 
percentage  basis,  than  in  intact  seedlings.    These  results  suggest 
that  the  elongation  response  in  Alaska  pea  seedlings  is  dependent  not 
only  upon  GA  but  also  upon  the  combined  activity  of  growth  factors 
produced  in  the  shoot  apex. 
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[Complete  summary  from  the  paper] 

521.    VOORHEES  (R.  K.  )  .1933 

GIBBERELLA  MONILIFORMIS  ON  CORN 

Phytopathology  2^,  PP-  368-378  (1933) •  (in  English; 

3  figures;  5  tables;  in  USDA  Library,  Washington,  D.  C.) 

Gibberella  moniliformis  is  one  of  the  most  prevalent  corn-seed  parasites 
in  Florida .    The  outstanding  symptoms  of  the  disease  caused  by  it  are 
discussed. 

The  morphological  characters  of  the  imperfect  and  perfect  stages  of  the 
species  of  Gibberella  investigated  agree  with  the  original  descriptions 
given  for  Fusarium  moniliforme  Sheld .  and  G .  moniliformis  (Sheld . ) 
Wine land. 

The  perfect  stage  was  found  occurring  naturally  on  corn  and  was  produced 
on  media  in  pure  culture  by  pairing  multisporous  cultures  derived  from 
microconidia  and  macroconidia  and  also  by  inoculating  cornstalks  with 
multisporous  cultures  singly  and  in  combination.    Single-ascospore  cul- 
tures isolated  from  corn-leaf  sheaths  produced  perithecia  abundantly. 

The  fungus  grew  well  on  standard  culture  media  but  did  best  on  potato- 
dextrose  agar,  in  which  it  produced  both  microconidia  and  macroconidia 
abundantly. 

Microconidia  of  G.  moniliformis  germinated  in  water  at  temperatures 
ranging  between  11  and  35°  C.,  the  optimum  being  close  to  30°  C.     In  pure 
culture  on  potato-dextrose  agar  the  minimum  temperature  for  mycelial 
growth  of  the  organism  is  between  10  and  lk°  C,  the  maximum  lying  between 
35  and  39°  C.  and  the  optimum  near  30°  Co 

Growth  did  not  occur  on  potato-dextrose  agar  at  pH  2.1,  and  the  fungus 
grew  best  at  pH  8.1.    The  optimum,  however,  may  lie  above  this,  as  it  was 
not  grown  on  media  at  higher  concentrations. 

Modified  rag-doll  germination  tests  of  seed  ears  showed  that  G.  monili- 
formis either  weakened  or  killed  the  kernels  or  had  no  effect  on  them. 
The  roots  and  mesocotyls  of  corn  seedlings  grown  in  sterilized  soil 
inoculated  with  &.  moniliformis  were  invaded  by  this  organism  and  the 
plants  either  died  or  were  retarded  in  growth.    In  plot  tests  conducted 
in  1929  and  1930  the  yields  from  seed  infected  with  this  organism  were 
reduced  from  -0.2  to  f5«5  bu.  Per  acre. 


[Complete  summary  from  the  paper.  See  also 
R.A.M.  12,  56^  (1933).] 
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VOORHEES  (R.  K.)  193^ 

HISTOLOGICAL  STUDIES  OF  A  SEEDLING  DISEASE  OF  CORN  CAUSED  BY 
GIBBERELLA  MONILIFORMIS 

Journal  of  Agricultural  Research  k%,  pp.  1009-1015  (193*0  • 
(In  English;  10  plates;  in  USDA  Library,  Washington,  D.  C.) 

Continuing  his  investigations  of  the  disease  of  maize  in  Florida  caused 
by  Gibberella  moniliformis  [R.A.M. ,  xii,  p.  564],  the  author  states  that 
on  maize  seedlings  artificially  inoculated  in  the  greenhouse  the  symp- 
toms are  a  yellowing  of  the  leaves,  retardation  in  growth,  dark  brown 
lesions  on  the  mesocotyls  and  roots,  and  in  severe  cases,  a  more  or  less 
complete  drying  of  the  leaves  and  death  of  the  seedling.    The  fungus  was 
shown  to  enter  the  plumule  at  its  emergence  from  the  coleoptile,  the 
mesocotyl  either  by  direct  penetration  of  the  epidermis  or  through  rup- 
tures in  the  cortex  caused  by  the  emergence  of  adventitious  roots,  and 
directly  through  the  coleoptile.    The  first  symptoms  of  infection  in 
the  germinating  grain  usually  appear  at  the  distal  end  of  the  coleorhiza 
and  primary  radicle,  the  latter  being  usually  entered  through  ruptures 
in  the  cortex  where  lateral  roots  emerge.    The  cotyledonary  plate  region 
may  be  invaded  through  the  opening  produced  by  the  stem  bud  breaking 
through  the  pericarp  or  by  emergence  of  the  coleorhiza,  the  fungus  in 
either  case  advancing  into  the  scutellum  and  endosperm.    There  was  evi- 
dence that  the  endodermis  surrounding  the  stele  in  the  mesocotyl  and 
primary  radicle  acts  as  a  barrier  to  the  penetration  of  the  hyphae,  its 
efficacy  depending  on  the  degree  of  suberization. 


[R.AoMo  14,  437-438  (1935);  complete] 
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523.  WADA  (B. )....... 19^9 

CYTOLOGICAL  STUDIES  ON  THE  EFFECT  OF  GIBBERELLIN  UPON  MITOTIC  CELL 

Japanese  Journal  of  Genetics  Supplement  2,  pp.  2^-28  (19^9). 
(in  Japanese,  with  English  summary;  3  tables;  in  the  library  of 
the  Botanical  Institute,  Faculty  of  Science,  University  of  Tokyo, 
Tokyo;  copy  supplied  by  Dr.  T.  Hayashi) 

In  the  agar  plate  containing  gibberellin,  a  kind  of  the  growth  promoting 
substance,  in  several  concentrations,  the  stamen  hair  cells  of 
Tradescantia  reflexa  were  cultured. 

The  growth  promoting  effet  of  gibberellin  (in  the  concentration  of 
0.0005-0o0001$>)  appeared  more  remarkable  on  the  embryonal  cells  than 
the  adult  and  also  more  at  the  basic  part  than  the  front  in  each  cell. 

It  is  hardly  recognizable  gibberellin  as  a  mitosis  promoting  substance, 
but  it  never  hindered  the  de  novo  occurrence  of  mitosis  even  in  high 
concentration  of  0,01^. 

[Complete  summary  from  the  paper] 

524.  WALLACE  (G.  B.)  and  WALLACE  (M.  Mj.  ..1953 

A  SUPPLEMENT  TO  A  LIST  OF  PLANT  DISEASES  OF  ECONOMIC  IMPORTANCE  IN 
TANGANYIKA  TERRITORY 

Mycological  Papers  (Kew),  No.  51,  7  pp.  (1953)°  (in  English; 

in  USDA  Library,  Washington,  D.  C.) 

This  list  of  plant  diseases  in  Tanganyika  (East  Central  Africa)  supple- 
ments that  given  in  Mycological  Papers  No.  26  of  January  19^-9  and  brings 
the  record  up  to  March  1952. 

On  page  5,  the  following  is  given  under  MRice"s 
Foot  rot,  Gibberella  fujikuroi  (Saw.)  Wollenw. 

525.  WALLACE  (G.  B.)  and  WALLACE  (M.  M.  )  ,1953 

TANGANYIKA  FUNGUS  LIST:    RECENT  RECORDS  NO.  XVI 

Mycological  Circular  No.  33  (Tanganyika  Department  of  Agriculture), 
6  pp.   (1953).  (In  English;  in  USDA  Library,  Washington, 

D.  C.) 

The  following  is  given  on  p.  61 

Rice. ..... .Fusarium  moniliforme  Sheldon  (G.  fujikuroi  (Saw.) 

Wr. ). 


GPO  813621-31. 
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526.    WALLACE  (G.  B. )  and  WALLACE  (M.  M.)..... . .1953 

TANGANYIKA  FUNGUS  LIST:    RECENT  RECORDS  NO.  XVII 

geological  Circular  No,  3k  (Tanganyika  Department  of  Agriculture), 
8  pp.   (1953).  (in  English;  in  USDA  Library,  Washington, 

D.  C.) 

All  the  information  on  rice  (p.  6)  is  given  below: 


Rice. -  Plants  received  from  the  Rufiji  area  had  Foot  rot  caused 
by  Gibberella  fujikuroi  (Fusarium  monili forme ) .  this  was  iso- 
lated from  the  base  of  culms  and  grown  in  pure  culture.  The 
plants  were  reported  to  be  "dried  up",  with  the  leaves  brown  and 
curling  inwards.    The  bases  of  the  culms  were  discoloured  brown 
externally  and  internally,  and  the  leaf  sheaths  were  in  some 
cases  coloured  faintly  pink  at  the  base.    The  glumes  were  empty 
or  poorly  filled.    The  perfect  or  Gibberella  stage  of  the  fungus 
was  not  seen.     It  is  common  in  maize  in  this  country,  but  this 
is  the  first  local  record  on  rice. 


The  parasite  is  to  a  large  extent  seed-borne,  and  the  disease  is 
said  to  be  controllable  by  seed  treatment:    5  oz«  Agrosan  per 
cwt.  of  seed  is  recommended  in  India,  soaking  with  1  per  cent 
formalin  for  fifteen  minutes  followed  by  washing  in  water  is  also 
effective. 


527.    WATANABE  (R.)  and  SCULLY  (N.  J.)  1956 

PRELIMINARY  REPORT  s    THE  GIBBERELLINS 


Quarterly  Report  of  the  Biological  and  Medical  Research  Division, 
Argonne  National  Laboratory,    ANL-5696,  pp.  104-105  (1956). 
(In  English;  one  table;  in  library  of  Argonne  National  Laboratory, 
Lemont,  Illinois) 

Preliminary  gibberellin  fermentations  have  been  carried  out  with  the 
view  of  producing  tagged  compounds  which  could  be  used  for  the  study 
of  translocation  and  metabolism  of  the  gibberellins  in  plants. 

[Abstract  by  F.  H.  Stodola] 

528.     WATANABE  (R.).  ..1957 


PROGRESS  REPORT:  THE  GIBBERELLINS.  III.  THE  BIOGENESIS  OF 
C14-GIBBERELLTC  ACID 


Semi -Annual  Report  of  the  Biological  and  Medical  Research  Division, 
Argonne  National  Laboratory,    ANL-5732,  pp.  192-19U  (1957). 
(in  English;  one  table;  2  figures;  in  library  of  Argonne  National 
Laboratory,  Lemont,  Illinois) 
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This  report  gives  the  distribution  of  C14  after  a  14-day  culture  period 
in  the  following  fractions:    supernatant  8.5$;  fungal  cells  28.0$; 
respired  C02  55°0$>  a^d  unaccounted  8.5^    A  diagram  of  the  separation 
procedure  is  given. 

[Abstract  by  S.  H.  Wittwer] 

529.  WATANABE  (R0)  and  SCULLY  (No  J,),  1957 

PROGRESS  REPORT:  THE  GIBBER ELLINS.  IV.  THE  TRANSLOCATION  OF  Ci4- 
GIBBERELLIC  ACID  AND /OR  ITS  METABOLIC  FRAGMENTS  IN  THE  PINTO  BEAN 

Semi -Annual  Report  of  the  Biological  and  Medical  Research  Division, 
Argonne  National  Laboratory,    ANL-5732,  pp.  195-197  (1957). 
(in  English;  3  figures;  in  library  of  Argonne  National  Laboratory, 
Lemont,  Illinois 

Autoradiograms  of  C14-labelled  gibberellic  acid  applied  to  the  stem 
showed  that  the  acid  was  distributed  throughout  the  plant,  including 
the  roots,  in  2k  hours  although  the  true  pattern  in  the  roots  is  not 
fully  defined  due  to  the  loss  of  fine  root  tissues  by  handling.  Un- 
like auxin,  gibberellic  acid  does  not  show  polar  movement  within  the 
plant.  An  autoradiogram  is  shown  which  illustrates  concentration  of 
gibberellic  acid  in  the  young  growing  tip  of  the  bean. 

[Abstract  by  S,  H,  Wittwer] 

530.  WATANABE  (R.)  and  SCULLY  (N.  J.)  1957 

TRANSLOCATION  OF  C 14 -LABELLED  GIBBERELLIC  ACID  IN  PINTO  BEANS 

Plant  Physiology  22  (Supplement),  p.  LVI  (1957)-  (In 
English;  in  USDA  Library,  Washington,  D.  C.) 

Carbon -14  labeled  form  of  gibberellic  acid  was  biosynthesized  in  the 
fungus,  Gibberella  fujikuroi  (NURB -228k ) ,  by  supplying  uniformly 
labeled  sucrose  to  the  Raulin-Thom  medium.    The  extraction  procedure 
of  Borrow  e_t  al  was  used  for  the  isolation  of  gibberellic  acid.  The 
final  separation  and  identification  were  made  by  paper  partition 
chromatography.    The  labeled  gibberellic  acid  was  applied  to  the 
first  internodes  of  young  pinto  bean  plants.    The  plants  were  har- 
vested 2k  and  kQ  hours  after  application  of  the  acid.    The  dried 
plants  were  exposed  to  No-screen  X-ray  films  to  observe  the  trans- 
location pattern . 

[Abstract  of  the  paper  presented  August  29,  1957  at  the 
session  of  "Unclassified  Papers"  (N.  J.  Scully  presiding) 
sponsored  jointly  by  the  American  Society  of  Plant  Physio- 
logists and  the  Physiological  Section  of  the  Botanical 
Society  of  America,  Stanford  University,  Stanford, 
California] 
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531.    WEAVER  (Ro  J„)  and  OLMO  (H,  P. )...... .1957 


RESPONSE  OF  CERTAIN  VARIETIES  OF  VITIS  VINIFERA  GRAPES  TO 
GIBBERELLIC  ACID 


Abstracts  of  Papers  Presented  Before  the  American  Society  for 
Horticultural  Science,  Fifty-Fourth  Annual  Meeting,  Stanford 
University,  Stanford,  California,  p.  k&  (1957).  (In 
English;  in  NU  Library) 

Several  varieties  of  Vitis  vinifera  grapes  including  Aramon,  Malaga, 
Mission,  Palomino,  Perlette,  Red  Malaga,  Ribier,  Thompson  Seedless,  Tokay, 
and  Zinfandel  were  treated  with  gibberellic  acid.    Vines  were  usually 
treated  at  various  developmental  stages  with  compound  in  the  range  from 
0.1  to  1000  ppirio    The  compound  at  concentrations  from  1  to  1000  ppm  re- 
sulted in  the  production  of  longer  shoots  with  longer  internodes.  Higher 
concentrations  resulted  in  thicker  stems  and  larger  leaves „  Cluster 
parts,  including  peduncle,  pedicels,  and  rachis  and  its  branches  were 
elongated  by  concentrations  as  low  as  1  ppm  in  some  varieties „     In  one 
experiment,  young  clusters  of  Thompson  Seedless  and  the  leaves  between 
the  clusters  and  the  base  of  the  shoots  were  treated  with  gibberellin  at 
1000  ppm.    These  shoots  elongated  more  rapidly  than  untreated  control 
shoots,  indicating  ready  translocation  of  the  compound.    Flowering  was 
hastened  by  use  of  the  regulator.    Possible  uses  of  gibberellic  acid  in 
relation  to  thinning,  mechanical  harvesting,  and  other  viticultural  prac- 
tices are  discussed. 

[Complete.    Paper  presented  August  28,  1957  at  the  session 
on  "Growth  Regulators,  Gibberellin",  S.  H.  Wittwer 
presiding] 

WEI  (C.  T.)  193^ 


RICE  DISEASES 


Nanking  College  of  Agriculture  and  Forestry  Bulletin  No.  16  (New 
Series),  kO  pp.   (193*0  •  (in  Chinese;  38  numbered  pages, 

then  one  page  of  English  summary,  followed  by  a  page  of  legends 
for  the  28  figures  appearing  on  5  plates;  in  USDA  Library, 
Washington,  D.  C„;  translation  of  material  on  bakanae  disease 
supplied  by  Dr.  E.  C.  Tullis,  Biological  Warfare  Laboratories, 
Fort  De trick,  Maryland) 

This  is  a  report  of  the  rice  disease  survey  work  done  in  the  vicinity  of 
Nanking  during  the  four  years  from  1930  to  1933  inclusive.  Twenty -one 
rice  diseases  are  briefly  described  and  discussed.  They  are  arranged  in 
descending  order  of  their  importance  in  this  region,  the  bakanae  disease 
being  fourth.  For  this  disease  and  other  important  ones,  symptoms,  dis- 
tribution, etiology,  environmental  relations,  and  control  measures  are 
given. 

[Abstract  by  F.  H.  Stodola  based  on  the  summary  in  the 
paper  and  the  material  in  R.A.M.  1^,  652-653  (193*0] 
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WELLER  (L.  E.),  WITTWER  (S.  H.),  BUKOVAC  (M.  J.),  and 
SELL  (Ho  M.)  1957 

THE  EFFECT  OF  GTBBERELLIC  ACID  ON  ENZYME  ACTIVITY  AND  OXYGEN 
UPTAKE  IN  BEAN  PLANTS  (PHA5EOLUS  VULGARIS) 

Plant  Physiology  32,  pp„  371-372  (1957).  (In  English; 

2  tables;  in  USDA  Library,  Washington,  D.  C.) 

Young  bean  plants  96  hours  after  the  application  of  10  micrograms  of 
gibberellic  acid  to  the  apex  of  the  epicotyl  showed  on  a  fresh  weight 
basis  that  phosphatase  activity  was  increased  in  the  leaves  and  stems 
of  the  treated  plants.    No  differences  could  be  detected  for  a-amylase 
and  phosphorylase.    Treatment  with  gibberellic  acid  resulted  in  a  de- 
crease in  activity  for  (3-amylase  in  the  leaves  and  stems,  for  pectin 
methyl -esterase  in  the  roots,  for  oxygen  uptake  in  the  first  internode, 
and  an  increase  for  ^-amylase  in  the  roots.    On  a  plant  part  basis, 
however,  the  oxygen  absorption  was  greater  in  the  internodes  of  the 
treated  plants. 

[Complete  summary  from  the  paper .    See  also 
C.A.  52,  513  (1958).] 

WEST  (C.  A.)  and  PHBINEY  (B.  0. )......  .1956 

PROPERTIES  OF  GIBBERELLIN-LIKE  FACTORS  FROM  EXTRACTS  OF 
HIGHER  PLANTS 

Plant  Physiology  31  (Supplement),  p.  XX  (1956).  (in  English; 

in  USDA  Library,  Washington,  D.  C.) 

Ethyl  ether  extracts  of  young  bean  seed  contain  a  factor (s)  which 
evokes  a  growth  response  in  certain  dwarf  mutants  of  maize.  This 
response  is  indistinguishable  from  that  obtained  with  gibberellic  acid 
or  gibberellin  A.    Five  genetically  different  mutants  which  respond  to 
treatment  with  gibberellins  also  respond  to  the  extracts.    Two  mutants 
do  not  respond  to  either  the  gibberellins  or  the  extracts.    Paper  par- 
tition chromatography  reveals  similar  Rf  values  for  the  active  com- 
ponent (s)  of  the  extracts,  gibberellic  acid  and  gibberellin  A  in 
n-butanols acetic  acid  (glacial) swater  (95?5:30)  and  n-butanolsl.5  N 
ammonium  hydroxide  (32I).    The  active  component  resembles  gibberellin  A 
and  differs  from  gibberellic  acid  in  that  it  does  not  fluoresce  in 
ultraviolet  light  in  the  presence  of  sulfuric  acid  (cone . ) .    Chroma to- 
grams  of  the  extract  do  not  give  a  positive  test  for  indoLe  compounds 
when  sprayed  with  Ehrlich's  aldehyde  reagent .    Extracts  active  in  the 
bioassay  have  been  obtained  also  from  young  seed  of  corn,  peas,  lupin 
and  tobacco.    Further  work  on  the  purification  and  properties  of  the 
active  factor (s)  of  these  extracts  will  be  reported. 

[Abstract  of  the  paper  presented  August  28,  1956  at  the 
"Growth  Regulators  and  Herbicides"  session  (R.  L.  Weintraub 
presiding)  sponsored  jointly  by  the  American  Society  of 
Plant  Physiologists  and  the  Physiological  Section  of  the 
Botanical  Society  of  America    at  the  Storrs,  Connecticut 
meeting  of  the  American  Institute  of  Biological  Sciences  1 
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535.    WEST  (C.  A.)  and  PHINNEY  (B.  0. )....... 1957 

PURIFICATION  AND  PROPERTIES  OF  GIBBERELLIN-LIKE  SUBSTANCES 
FROM  FLOWERING  PLANTS 

Plant  Physiology  22  (Supplement),  p.  XXXII  (1957).  (in 
English,  in  USDA  Library,  Washington,  D.  C.) 

Extracts  from  the  seed  or  fruit  of  a  number  of  flowering  plants  have 
been  shown  to  stimulate  plant  growth  in  a  manner  comparable  to  that 
obtained  with  the  gibberellins  isolated  from  Gibberella  fu.iikuroi  (Saw.) 
Wr.    The  active  substances  obtained  from  the  seed  of  Phaseolus  vulgaris 
L*  811(1  Echinocystis  macrocarna  Greene  have  been  greatly  concentrated 
and  their  properties  studied .    The  progress  of  the  purification  was  fol- 
lowed by  means  of  the  dwarf -1  maize  assay.    The  active  material  from 
Phaseolus  was  extracted  with  acetoneswater  (l:l)«     The  acetone  was  re- 
moved and  the  active  material  adsorbed  on  to  charcoal.    This  material  was 
eluted  with  acetoneiwater  (9555)  and  extracted  with  ethyl  acetate  from 
a  suspension  of  the  non-volatile  solids  of  this  eluate  in  phosphate 
buffer  (pH  3).    The  activity  was  further  concentrated  by  chromatography, 
first  on  a  column  of  silicic  acid  developed  with  increasing  concentra- 
tions of  ethyl  acetate  in  chloroform  and  then  on  a  column  of  charcoal 
developed  with  increasing  concentrations  of  acetone  in  water.  Filter 
paper  chromatography  and  counter-current  distribution  have  also  proved 
useful  in  purification.    The  active  material  from  Echmocvstis  seed  has 
been  purified  similarly  except  that  the  viscous  endosperm  from  the  seed 
was  treated  directly  with  charcoal.    The  properties  of  the  most  highly 
purified  fractions  from  these  sources  will  be  reported. 

[Abstract  of  the  paper  presented  August  28,  1957  at  the 
"Gibberellin"  session  (B.  0.  Phinney  presiding)  spon- 
sored jointly  by  the  American  Society  of  Plant  Physio- 
logists and  the  Physiological  Section  of  the  Botanical 
Society  of  America,    Stanford  University,  Stanford. 
California] 

536.     WHALEY  (W.  G.)  and  KEPHART  (J. )...... .1957 

EFFECT  OF  GIBBERELLIC  ACID  ON  GROWTH  OF  MAIZE  ROOTS 

Science  12^,  p.  234  (1957).  (in  English,  one  figure;  in 

USDA  Library,  Washington,  D.  C.) 

Gibberellic>acid  (i)  was  added  to  White's  supplemented  soln.  in  which 
excised,  apical,  10-mm.  segments  of  maize  roots  were  grown  for  the  24- 
hr.  period  representing  the  6th-7th  day  after  the  beginning  of  germi- 
nation.   Apical  segments  of  primary  and  adventitious  seminal  roots  of 
2  inbred  lines  and  their  heterotic  hybrid  were  used.    The  primary  roots 
of  one  line  were  not  affected  by  I.    Growth  of  roots  of  another  line 
{II)  were  stimulated  by  10  Y/ml.  I,  and  were  further  stimulated  (2k%) 
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by  20  Y/ml.    Similar  results  were  obtained  with  the  primary  roots  of  the 
hybrid.    The  growth  of  the  adventitious  seminal  roots  was  affected  by  I 
in  the  same  manner  as  the  growth  of  the  primary  roots,  but  the  stimula- 
tion of  II  and  the  hybrid  was  less,  i.e.,  about  12$  at  20  Y/ml; 

[C.A.  51,  7517-7518  (1957);  complete] 

537.  WHALEY  (W.  G. )  and  KEPHART  (j.).  1957 

THE  EFFECTS  OF  INDOLEACETIC  ACID  AND  GIBBERELLIC  ACID  ON  GROWTH 
OF  ISOLATED  ROOT  TIP  SEGMENTS  OF  INBRED  MAIZE 

Plant  Physiology  22  (Supplement),  pp.  XXXIII-XXXIV  (1957). 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

The  effects  of  indole-3-acetic  acid  and  gibberellic  acid  on  root  tip 
growth  have  been  investigated  in  a  multifactorial  experiment.  Evalu- 
ations were  made  of  growth  in  2k  hours  of  10  mm.  apical  segments  of 
primary  roots  of  six-day-old  plants  grown  in  petri  dishes  on  filter 
paper  saturated  with  test  solutions.     IAA  at  concentrations  ranging 
from  IO-13  m.  to  10-7  M.  and  gibberellic  acid  ranging  from  0.1  to  50 
ug/ml.  were  added  to  White's  media  with  organic  supplements  and  ad- 
justed to  pH  5  *  0.1.    The  experimental  design  called  for  five  levels 
of  each  compound  and  all  possible  combinations,  twenty-five  treatments, 
replicated  three  to  five  times  and  compared  simultaneously. 

IAA  effects  ranged  from  slight  stimulation  to  marked  inhibition.  Gib- 
berellic acid  was  stimulatory  over  a  range  of  concentration.  Maximum 
growth  was  obtained  by  the  combination  of  both  compounds  at  an  inter- 
mediate level.    Statistically  significant  variation  can  be  attributed 
to  concentration  of  both  compounds.     The  interaction  is  also 
significant. 

[Abstract  of  the  paper  presented  August  28,  1957  at  the 
"Gibberellin"  session  (B.  0.  Phinney  presiding)  spon- 
sored jointly  by  the  American  Society  of  Plant  Physio- 
logists and  the  Physiological  Section  of  the  Botanical 
Society  of  America,  Stanford  University,  Stanford, 
California] 

538.  WINELAND  (G.  0. )...... .1924 

AN  ASCIGER0US  STAGE  AND  SYN0N0MY  FOR  FUSARIUM  M0NILIF0RME 

Journal  of  Agricultural  Research  28,  pp.  909-922  (192^). 

(in  English;  6  figures;  k  tables;  one  plate;  in  USDA  Library, 

Washington,  D.  C.) 

A  survey  of  previous  investigations  on  Fus arium  moniliforme  and  its 
parasitism  on  maize  is  given.    The  present  studies,  based  on  cultural 
experiments  with  some  25  strains,  have  led  to  the  discovery  of  an 
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ascigerous  stage  belonging  to  the  genus  Gibberella  in  two  strains  grown 
together  in  mixed  cultures,    whether  this  is  due  to  heterothallism  or 
to  some  stimulatory  action  of  one  culture  on  another  has  not  yet  been 
determined. 

A  detailed  description  is  given  of  the  morphological  and  cultural  char- 
acters of  the  fungus,  and  comparisons  of  its  perithecial  stage  with 
those  of  known  species  of  Gibberella  are  made.    G.  acervalis .  the 
morphological  characters  of  which  are  somewhat  similar  to  the  maize  fun- 
gus, differs  in  certain  important  characters,  while  none  of  the  other 
previously  described  species  needs  to  be  seriously  considered.     The  maize 
parasite  is,  therefore,  regarded  as  a  new  species  to  which  the  name 
G.  moniliformis  (Shelton)  n.  comb,  is  given. 

The  similarity  of  the  descriptions  of  the  European  species,  Oospora 
verticilloides,  to  the  microconidial  stage  of  G.  moniliformis  is  dis- 
cussed, but  the  lack  of  evidence  concerning  the  presence  of  macToconidia 
in  the  former  is  regarded  as  preventing  any  final  decision  as  to  their 
identity.    The  macroconidia  of  G.  moniliformis  are  not  common  on  maize 
and  do  not  always  appear  readily  in  culture . 

[R.A.M.  h,  162  (1925);  complete] 

539.    WITTWER  (S.  H.),  BUKOVAC  (M.  J.),  WELLER  (L.  E.),  and 
SELL  (H.  M  )....... 1956 

SOME  EFFECTS  OF  GIBBERELLIC  ACID  ON  PLANT  GROWTH  AND  METABOLISM 

Plant  Physiology  2!  (Supplement),  p.  XX  (1956).  (in  English; 

in  USDA  Library,  Washington,  D.  C.) 

Only  the  title  was  submitted. 

[Paper  presented  August  28,  1956  at  the  "Growth  Regulators 
and  Herbicides"  session  (R.  L.  Weintraub  presiding)  spon- 
sored jointly  by  the  American  Society  of  Plant  Physio- 
logists and  the  Physiological  Section  of  the  Botanical 
Society  of  America  at  the  Storrs,  Connecticut  meeting  of 
the  American  Institute  of  Biological  Sciences] 

5^0.     WITTWER  (S.  H.),  BUKOVAC  (M.  J.),  SELL  (H.  M„),  and 
WELLER  (L.  E.).  1957 

SOME  EFFECTS  OF  GLBBERELLIN  ON  FLOWERING  AND  FRUIT  SETTING 

Plant  Physiology  22,  pp.  39-^1  (1957).  (In  English; 

2  figures,  3  tables;  in  USDA  Library,  Washington,  D.  C.) 

Parthenocarpic  fruit  development  in  the  tomato  and  earlier  flowering 
in  several  plants  was  induced  by  treatment  with  gibberellin.  For 
induction  of  parthenocarpy  the  response  to  gibberellin  was  similar 
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to  that  of  indole-5-acetic  acid  but  effective  concentrations  extended 
below  those  reported  for  any  indole  compound.,    Earlier  flowering  in  crops 
that  responded  to  GB  occurred  from  a  pronounced  acceleration  of  vegeta- 
tive growth,  and  in  the  case  of  head  lettuce  the  elimination  of  the  head 
as  a  mechanical  barrier „    Gibberellin  did  not  specifically  influence  the 
flowering  process  since  the  amount  of  vegetative  growth  expressed  as  leaf 
numbers  preceding  the  first  flowers  was  not  altered. 

[Complete  summary  from  the  paper.    See  also 
C.A.  51,  98I5  (1957).] 

5^1.     WITTWER  (S.  H.)  and  BUKOVAC  (M.  J.)  ,1957 

GIBBER ELLINS  -  NEW  CHEMICALS  FOR  CROP  PRODUCTION 

Michigan  State  University,  Agricultural  Experiment  Station, 
Quarterly  Bulletin  2£,  pp.  k69-k9h  (1957).  (In  English; 

5  tables;  20  figures;  in  USDA  Library,  Washington,  D.  Co) 

While  gibberellins  produce  many  remarkable  effects  which  can  speed  up 
production  in  a  wide  range  of  crops — and  many  more  will  be  discovered — 
there  is  still  much  to  be  learned  in  their  use.    Many  factors  affect 
plant  response  to  these  chemicals.    The  most  desirable  effects  on  vege- 
tative growth,  flowering,  maturity,  arid  fruit  setting  occur  under  the 
best  conditions  of  temperature,  sunlight  and  mineral  nutrition.  Top 
yields  of  treated  crops  will  probably  result  only  if  adequate  fertility, 
especially  nitrogen  levels,  are  maintained  in  the  soil..   This  has  been 
proved  with  pasture  grasses,  pineapple  and  sugarcane.  15 

For  many  of  the  flowering  and  vegetative  responses  described,  repeated 
treatments  may  be  necessary.  For  others,  a  single  dosage  early  in  the 
growth  of  the  plant  is  sufficient. 

Crops  can  be  treated  at  various  stages.    As  a  given  plant  grows  in 
size  (leaf  numbers  increase),  greater  quantities  are  needed  for  a  given 
result,  and  greater  dosages  can  be  given  without  injury. 

For  flowering  in  some  annuals  and  biennials,  several  hundred  micrograms 
per  plant  may  be  needed.    Others  respond  to  100  or  less.    On  the  other 
hand,  only  a  few  micrograms  are  required  to  set  tomato  fruit,  increase 
the  weight  of  celery  by  50  percent,  and  change  the  growth  habits  of 
dwarf  peas  and  bush  beans  to  the  tall  or  poletypes. 

Although  the  safety  factor  is  large,  overdoses  of  gibberellins  may  in- 
jure some  crops.    The  growing  tips  of  treated  plants  may  die  back  or 


Imperial  Chemical  Industries  Limited  (1955).    Op.  cit.    See  also 
Chardon,  C.  E.   (1956),    Gibberellin,  a  new  plant  growth  promoting  sub- 
stance.   Paper  read  before  the  Association  of  Sugar  Technologists  of 
Puerto  Rico,  San  Juan,  Puerto  Rico,  December  1,  1956. 
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"top  out".    This  has  happened  occasionally  with  lettuce  and  endive  when 
very  rapid  seedstalk  growth  resulted .    Use  of  the  chemical  on  some  green- 
house crops  may  cause  excessive  growth  and  result  in  weakened  stems. 
This  has  been  noticed  especially  during  the  winter  when  sunlight  is 
scarce.     In  some  cases,  young  leaves  have  shown  marginal  burning.  With 
beans,  excessive  quantities  (100  micrograms  or  more  per  plant)  caused  new 
growth  to  twist  and  curl  temporarily. 

Much  laboratory,  greenhouse,  and  field  testing  is  needed  before  the  full 
power  of  the  gibberellins  will  be  realized.    By  that  time,  the  farmer 
will  be  able  to  buy  ample  quantities  from  commercial  sources.    Because  of 
cost,  present  uses  will  probably  be  with  high-value  greenhouse,  nursery, 
and  garden  crops  as  a  fruit  setting  agent  and  in  seed  production . 

[Complete  "General  Considerations"  from  the  paper] 

WITTWER  (S.  H.)  and  BUKOVAC  (M.  J. )..  1957 

GIBBERELLIN  AND  HIGHER  PLANTS:     III.     INDUCTION  OF  FLOWERING  IN 
LONG-DAY  ANNUALS  GROWN  UNDER  SHORT  DAYS 

Michigan  State  University,  Agricultural  Experiment  Station, 
Quarterly  Bulletin  22,  pp.  66I-672  (1957).  (in  English; 

6  tables;  3  figures,  in  USDA  Library,  Washington,  D.  C.) 

Several  long-day  annuals  grown  under  noninductive,  short  (9-  to  11-hour) 
photoperiods  showed  marked  stem  elongation  and  were  induced  to  flower 
and  produce  seed  with  gibberellin.    Vegetable  crops  which  showed  a  posi- 
tive response  included  leaf  and  head  lettuce,  endive,  radish,  mustard, 
spinach,  and  dill.    No  plant  sensitive  to  long  days  and  appropriately 
treated  with  gibberellin  failed  to  flower  when  grown  at  a  short 
photoperiod. 

Some  long-day  plants  (lettuce,  endive,  radish  and  mustard)  maintained 
under  a  long  (l8-hour)  photoperiod  and  treated  with  gibberellin  also 
flowered  earlier  than  the  non treated  controls.    Others  (spinach  and  dill) 
were  not  affected . 

With  long^iay  plants  grown  under  short  days,  a  single  foliar  spray  of 
100  or  1,000  p. p.m.  or  20  to  100  micrograms  of  gibberellin  per  plant 
applied  at  various  stages  in  seedling  growth,  induced  flowering 
(Grand  Rapids  and  Tendergreen  lettuce,  radish,  dill).    Other  crops  (Bibb 
and  Great  Lakes  lettuce,  endive,  mustard,  spinach)  required  repeated 
treatments . 

It  is  apparent  that,  with  gibberellin,  the  photoperiodic  requirement  for 
flowering  of  many  long-day  plants  may  be  subject  to  regulation;  under 
long  days,  flowering  and  seed  production  may  be  accelerated.    Thus,  many 
long-day  plants  may  now  be  induced  to  flower  and  produce  seed  under 
environments  previously  not  suited  for  their  culture.    Studies  are  now 
in  progress  with  other  genera  and  species  highly  sensitive  in  their 
flowering  responses  to  length  of  day. 
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[Complete  summary  from  the  paper] 

5^3o    WITTWER  (S.  H.)  and  BUKOVAC  (M.  Jo ) . . . . . . . 1957 

GH3BERELLIN  AND  HIGHER  PLANTS t    V.     PROMOTION  OF  GROWTH  IN  GRASS 
AT  LOW  TEMPERATURES 

Michigan  State  University,  Agricultural  Experiment  Station, 
Quarterly  Bulletin  29_,  pp.  682-686  (1957).  (in  English; 

3  tables;  2  figures;  in  USDA  Library,  Washington,  D0  C„) 

Pronounced  growth  of  grass  in  early  spring,  when  growth  would  not  have 
otherwise  occurred,  was  induced  with  gibberellin.    Quantities  of  the 
active  chemical  approximated  one-tenth,  1,  and  10  ounces  per  acre,  with 
growth  roughly  proportional  to  the  amounts  applied.    Treated  grass 
turned  lighter  green  in  color  when  fertility  levels  were  low,  but  it 
remained  a  bright  green  in  soils  of  high  fertility  or  if  fertilizer  was 
applied . 

Poa  species  and  Bermuda-grass  were  most  responsive,  followed  by  Agrostis , 
Festuca  and  Lolium  in  the  order  given .     Zovsia  did  not  respond . 

Many  far-reaching  benefits  may  result  from  gibberellin  applications  to 
grass.    Since  growth  is  definitely  promoted  at  temperatures  otherwise 
too  low  for  growth,  earlier  grazing  of  pastures  in  the  north  appears  a 
reality.    Winter  cover  crops  may  be  established  in  cold  weather. 

For  nurserymen,  seedsmen,  spring  flower  shows,  and  as  a  novelty  for  the 
amateur  gardener,  green  turf  may  be  produced  weeks  ahead  of  schedule. 

[Complete  summary  from  the  paper] 

5^.    WITTWER  (S.  H.  )  1957 

GIBBER ELL INS  2     NEW  CHEMICALS  FOR  CROP  PRODUCTION 

Farm  Chemicals  120  (No.  5),  pp.  55-57  (1957) ■  (in  English;  in 

USDA  Library,  Washington,  D.  Co) 

A  popularized  account  of  the  history  of  the  gibberellin  development, 
the  effects  of  the  gibberellins  on  plants,  and  possible  applications 
in  agriculture, 

[Abstract  by  F»  Ho  Stodola] 

5^5.     WITTWER  (So  H.). .. . ...1957 

THE  GIBBERELLINS 

County  Agent  and  Vo-Ag  Teacher  12.  (No,  5),  pp.  24-26  (1957) ■ 
(in  English,  2  figures;  in  USDA  Library,  Washington,  Do  C.) 
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A  popularized  account  of  the  history  of  the  gibberellin  development,  the 
effects  of  the  gibberellins  on  plants,  and  possible  applications  in 
agriculture c    This  article  is  the  same  as  the  one  in  Farm  Chemicals  120 
(No.  5),  pp.  55-57  (1957)  (see  Abstract  544),  except  that  two  figures  are 
lacking. 

[Abstract  by  F.  H.  Stodola] 

546.  WITTWER  (S.  H.)  and  BUKOVAC  (Mo  J. )...... .1957 

GIBBERELLIN  EFFECTS  ON  TEMPERATURE  AND  PHOTOPERIODIC  REQUIREMENTS 
FOR  FLOWERING  OF  SOME  PLANTS 

Science  126,  pp.  30-31  (1957).  (In  English;  one  table;  in 

USDA  Library,  Washington,  D.  C.) 

Gibberellin  induced  flowering  in  a  large  no.  of  genera  and  species  that 
were  grown  under  environmental  conditions  not  conducive  to  flowering. 
Thus,  cold -requiring  biennials,  when  grown  close  to,  but  slightly  higher 
than,  the  known  inductive  temps.,  were  induced  to  flower  with  gibberellin. 
Long-day  plants  treated  with  gibberellin  flowered  under  short  photo- 
periods.    No  exceptions  were  observed. 

[C.A.  51,  14909  (1957);  complete] 

547.  WITTWER  (S.  H.),  BUKOVAC  (M.  J.),  and  GRIGSBY  (B.  H. )....... 1957 

GIBBERELLIN  AND  HIGHER  PLANTS?    VI.     EFFECTS  ON  THE  COMPOSITION  OF 
KENTUCKY  BLUEGRASS  (POA  PRATENSIS)  GROWN  UNDER  FIELD  CONDITIONS 
IN  EARLY  SPRING 

Michigan  State  University,  Agricultural  Experiment  Station, 
Quarterly  Bulletin  40,  pp.  203-206  (1957).  (in  English; 

one  table;  one  figure;  in  USDA  Library,  Washington,  D.  C.) 

Gibberellin,  applied  in  early  spring  at  the  rate  of  2  ounces  per  acre 
to  Kentucky  bluegrass  greatly  accelerated  growth,  but  it  did  not  sig- 
nificantly alter  the  percent  of  dry  matter  or  mineral  composition  of 
the  grass.    Total  sugars  were,  however,  significantly  decreased.  These 
findings,  with  possibly  one  exception,  confirmed  earlier  work  of  the 
Japanese  with  rice  and  of  the  British  with  wheat  and  peas  grown  in 
solution  cultures. 

[Complete  summary  from  the  paper] 

548.  WITTWER  (S.  H.)  and  BUKOVAC  (M.  J. )....... 1957 


GIBBERELLIN  AND  HIGHER  PLANTS;  VIII.  SEED  TREATMENTS  FOR  BEANS, 
PEAS,  AND  SWEET  CORN 
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Michigan  State  University,  Agricultural  Experiment  Station, 
Quarterly  Bulletin  kO,  pp.  215-22^  (1957).  (in  English; 

6  tables;  3  figures;  in  USDA  Library,  Washington,  D.  C.) 

Gibberellin  incorporated  with  a  slurry  seed  protectant  and  applied  to 
the  seedcoat  of  peas  and  beans  promoted  earlier  emergence,  as  related 
to  time  and  heat  sums  expressed  as  degree  days,  in  both  greenhouse  and 
field  plantings.    Heights,  lengths  of  hypocotyls  and  internodes  of 
plants  grown  from  treated  seed  were  directly  related  to  the  concentra- 
tion of  gibberellin  in  the  slurry.    Appropriate  concentrations  of  gib- 
berellin in  a  slurry  for  promotion  of  earlier  emergence  and  production 
of  acceptable  seedlings  in  peas  and  beans  ranged  from  5OO  to  1,000 
p. Pom, 

Consistently  favorable  seedling  growth  was  not  achieved  at  concentra- 
tions of  2,500  p.p.m„  or  higher.    Concentrations  of  2,500  p.p„m.  or 
higher  promoted  earlier  emergence  but  resulted  in  excessive  elongation 
of  stems  and  severe  seedling  abnormalities.    Results  with  sweet  corn 
were  not  favorable. 

Gibberellin  may  have  promise  as  a  seed  treatment  when  incorporated 
into  standard  seed  protectants  applied  as  slurries  to  the  seedcoat. 
Early  emergence  and  rapid  growth  of  peas*  and  beans  may  be  of  consider- 
able advantage  in  enabling  the  young  plant  to  bypass  many  of  the  in- 
sect and  disease  hazards  associated  with  germination  and  early  growth 
of  seedlings. 

[Complete  summary  from  the  paper] 

5I+9.    WITTWER  (S.  H.)  and  BUK0VAC  (M.  J. )......  .1957 

SOME  EFFECTS  OF  GIBBERELLIN  ON  TEMPERATURE  AND  PHOTOPERIODIC 
RESPONSES  IN  PLANTS 

Abstracts  of  Papers  Presented  Before  the  American  Society  for 
Horticultural  Science,  Fifty -Fourth  Annual  Meeting,  Stanford 
University,  Stanford,  California,  p.  50  (1957).  (in 
English;  in  NU  Library) 

Gibberellin  may  control  several  temperature  and  photoperiodic  responses 
in  plants  heretofore  not  subject  to  chemical  regulation.     Induction  of 
flowering  and  seed  production  in  biennials  in  the  absence  of  the  usual 
requisite  cold  have  been  achieved  in  beets,  cabbage,  carrots,  collards, 
kale,  rutabagas,  turnips  and  several  flower  crops.    Stem  elongation, 
flowering  and  seed  production  have  been  prompted  in  dill,  endive,  let- 
tuce, mustard,  radish,  and  spinach  grown  under  short  photoperiods . 
With  head  lettuce  (var.  Great  Lakes)  treatment  with  gibberellin  was 
equivalent  to  the  combined  effects  of  seed  vernalization,  high  growing 
temperatures,  and  a  long  pho toper iod  in  promoting  seeds talk  development 
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and  flowering o     In  late  winter  and  early  spring  gibberellin  stimulated 
the  growth  of  several  species  (Agrostis .  Cynodon.  Festuca .  Poa)  of  grass 
at  temperatures  considerably  below  those  normally  favorable  for  growth. 

[Complete.     Paper  presented  August  28,  1957  at  the 
"Growth  Regulators,  Gibberellin"  session  (S.  H. 
Wittwer  presiding)] 

WITTWER  (S.  H.)  and  BUKOVAC  (M.  J.)  1957 

GIBBERELLINS  AND  HIGHER  PLANTS;    X.     FIELD  OBSERVATIONS  WITH 
CERTAIN  VEGETABLE  CROPS 

Michigan  State  University,  Agricultural  Experiment  Station, 
Quarterly  Bulletin  40,  pp.  352-364  (1957).  (in  English; 

one  table;  6  figures;  in  USDA  Library,  Washington,  D.  C.) 

An  accurate  evaluation  for  crop  production  of  a  chemical  producing  so 
many  diverse  effects  on  plants  as  gibberellin  cannot  be  realized  in  only 
1  and,  in  some  instances,  2  years  of  field  experimentation.  Commercial 
application  of  foliar  sprays  of  gibberellin  to  vegetable  crops  will  need 
to  pi'oceed  cautiously,  since  favorable  effects  must  be  carefully  weighed 
against  deleterious  ones  (Table  l). 

TABLE  1 — Gibberellin  effects  on  certain  vegetable  crops — summary  of 
observations 


Crop  and 
varieties 


Gibberellin 
treatment 


Favorable  or 

potentially 
useful  effects 


Deleterious 
effects 


Bush  Snap  Beans 
(Contender 
Bounti  f ul ) 


Celery 
(E.  Fortune, 
Cornell  19, 
Utah  15,10-B, 
52-70,52-70H, 
Guns  on  6) 


Foliage  spray  of  100 
p. p.m.  when  first 
two  (primary)  leaves 
expanded. 


3  to  15  grams  per 
acre  as  foliar  spray 
2  to  k  weeks  before 
harvest. 


Flowering  and  edi- 
ble pods  2  to  3 
days  earlier, 
plant  height  sub- 
ject to  control. 


20  to  50  percent 
increase  in  yield, 
maturity  ^  to  7 
days  earlier, 
greater  stalk 
weight  and  length, 
easier  to  blanch 
and  trim. 


Internodes 
elongated ; 
leaves  often 
wilt  and  fire, 
and  turn 
lighter  green; 
vines  may  re- 
quire support. 

Plants  require 
more  fertiliz- 
er and  water, 
are  more  sus- 
ceptible to 
blackheart  and 
bolting;  time 
of  acceptable 
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TABLE  1— Continued 


Grop  and 
varieties 


Cucumbers 
(Burpee  and 
Sensation 
Hybrids, 
Marketer) 


Muskmelons 
(Honey  Rock, 
Harvest 
Queen) 


Peas 
(Resistant 
Progress) 


Radish 
(Comet) 


Rhubarb - 
Forcing 
(Victoria) 


Gibberellin 
treatment 


Foliage  sprays  of 
10  to  100  p. p.m. 
during  early  growth 
(one  to  four  or 
five  true  leaves ) . 


Same  as  for 
cucumber . 


Foliage  spray  of 
10  to  100  p.p.m. 
when  plants  1  to 
2  inches  high. 


Foliage  spray  of 
1,000  p. p.m. ,  or 
5  to  k  ounces  per 
acre  when  roots 
are  1  to  2  centi- 
meters in  diameter, 


Sprays  of  10  to 
1,000  p. p.m.  ap- 
plied to  buds  and 
shoots . 


Favorable  or 
potentially 
useful  effects 


Vegetative  growth 
stimulated;  de- 
layed flowering 
may  be  useful  for 
mechanical  har- 
vesting of  pick- 
ling types . 


Vegetative  growth 
stimulated 


Flowering  and  edi- 
ble maturity  3  to 
5  days  earlier; 
plant  heights 
subject  to  con- 
trol— may  be  use- 
ful in  mechanical 
harvesting. 


Seedstalk  forma- 
tion, flowering, 
and  seed  maturity 
earlier  and  more 
uniform. 


None, 


Deleterious 
effects 


harvest  is 
reduced; 
greater  pithi- 
ness in  outer 
petioles  may 
occur  if  over- 
mature . 


Delayed  fruit- 
ing in  slicing 
types . 


Some  delay  in 
fruiting  and 
reduction  in 
crown  set  of 
fruit. 


Dwarf  types 
grow  as  tall 
varieties  and 
vines  may 
need  support. 


None, 


None. 
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TABLE  1 —Concluded 


Crop  and 
varities 


Gibberellin 
treatment 


Favorable  or 
potentially 

useful  effects 


Deleterious 
effects 


Rhubarb -Fie Id 
(Victoria) 


Sweet  corn 
(North  St  ar 
Carmel cross, 
Seneca  Chief, 
Golden  Cross 
loachief ) 


Tomatoes — 
Forcing 
(WR-7,  Michi- 
gan-Ohio 
Hybrid 


Tomatoes — Field 
(Fireball) 


Foliage  sprays  of 
100  and  1,000 
p.p.m0  applied  to 
1-year  old  plants, 


Foliage  sprays  of 
10  to  25O  p. p.m. 
during  early  growth 
(plant  heights  k 
to  18  inches ) . 


Flower  cluster 
sprays  of  10  to 
100  p. p.m. 


Foliage  sprays  of 
100  p. p.m.  at  time 
of  flowering  of 
first  cluster,  and 
repeated  after  a 
10-day  interval. 


Vegetative 
growth  stimu- 
lated, petiole 
length  and 
thickness  in- 
creased, 
broader  leaf 
blades . 


Frequent  male 
sterility  at 
higher  concen- 
trations ,  anchor 
roots  larger  and 
more  prominent. 


Promotes  greater 
fruit  set,  with 
no  modification 
or  injury  of 
foliage. 


Greater  vegeta- 
tive growth, 
flowering  and 
fruiting;  plants 
continued  to  grow 
and  fruit,  and 
foliage  remained 
green  weeks 
longer;  less  in- 
jury from  early 
blight  (Alter- 
naria  solani) . 


Leaves  lighter 
green. 


Smut  more 
prevalent  and 
often  induced 
on  leaves  and 
stalks;  foli- 
age lighter 
green,  more 
susceptible 
to  lodging. 


Treated  fruit 
more  russeted, 
peduncles  and 
pedicels 
longer;  total 
yields  of 
marketable 
fruits  may  be 
reduced . 


May  result  in 
excessive 
vegetative 
growth  of  in- 
determinate 
varieties; 
greater  sus- 
ceptibility 
to  wilting 
under  hot, 
dry 

conditions . 
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In  celery  production,  seed  production  in  radish,  and  perhaps  certain 
other  long  day  annuals,  and  for  early  fruiting  and  increased  vigor  of 
determinate  tomato  varieties  such  as  Fireball;  important  benefits  are 
now  apparent  and  its  eventual  use  can  be  seen.    With  beans,  cucumbers, 
muskmelons,  peas,  rhubarb,  and  sweet  corn,  the  potentially  useful 
effects  may  not  be  realized  without  some  control  of  accompanying  un- 
favorable responses . 

[Complete  summary  from  the  paper] 

551.  WOLLENWEBER  (H.  W.  >. ...... .1913 

STUDIES  ON  THE  FUSARIUM  PROBLEM 

Phytopathology  3.,  pp.  2^-50  (1913 ).  (in  English;  one  figure; 

one  plate;  in  USDA  Library,  Washington,  D.  C.) 

Attention  is  called  to  the  unreliability  of  the  stroma  as  a  taxonomic 
character  in  determining  species  of  Fusarium,  and  a  method  is  described 
for  the  differentiation  of  the  species. 

The  author  has  divided  the  genus  into  six  sections  based  on  physiologi- 
cal as  well  as  morphological  characters.    As  a  result  of  his  studies 
he  has  concluded  that  Neocosmospora,  to  which  has  been  attributed  the 
wilt  of  cowpeas,  etc.   (E.S.R.,  11,  p.  9^0,  is  an  obligate  saprophyte 
and  is  not  genetically  connected  with  the  genus  Fusarium.    F.  oxvsporum 
and  Verticlllium  albo-atrum  are  thought  to  have  no  connection  with  the 
leaf  roll  disease  of  Germany,  but  to  cause  stem  wilts  with  symptoms 
identical  with  the  KrSuselkrahkheit  as  described  by  Reinke  and 
Bertholdo    Root  rots  of  potatoes  are  caused  by  F.  coeruleum.  F.  dis- 
color sulphureum.  F.  trichothecioides .  and  F.  ventricosum.    The  tuber 
ring  discoloration  is  said  to  be  a  secondary  symptom  of  stem  ring  wilt 
disease.    The  conditions  favoring  rapid  infection  are  a  temperature  of 
from  Ik  to  26°  C,  the  presence  of  75  per  cent  or  more  of  humidity, 
and  little  ventilation. 

[Exp.  St a.  Rec.  2£,  kkk-kk$  (1913 ) J  complete] 

552.  WOLLENWEBER  (H.  W.),  SHERBAKOFF  (C.  D.),  REINKING  (0.  A.),  JOHANN  (H.), 
and  BAILEY  (A.  A.)  ..1925 

FUNDAMENTALS  FOR  TAXONOMIC  STUDIES  OF  FUSARIUM 

Journal  of  Agricultural  Research  30,  pp.  833-8I+3  (1925). 

(in  English;  one  figure;  one  table;  in  USDA  Library,  Washington, 

D.  C.) 

In  view  of  the  urgent  necessity,  as  shown  by  recent  investigations  on 
the  banana  wilt  disease  (Fusarium  cubense)  in  Central  America,  of  a 
general  reconsideration  of  the  Fusarium  problem,  a  conference  of  the 
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authors  was  convened  in  August  192*4-  at  the  University  of  Wisconsin,  in 
Madison.    The  purpose  of  the  meeting  was  to  give  an  opportunity  for 
personal  co-operation,  and  to  compare  all  the  important  European  cul- 
tures of  this  genus,  those  under  investigation  in  the  United  States, 
and  the  collections  made  from  the  tropics,  primarily  from  Central  America, 
which  were  assembled  at  the  conference.    The  work  covered,  in  so  far  as 
was  possible,  the  study,  comparison,  and  identification  of  the  specimens 
and  cultures  of  the  fungi  then  available.    The  main  studies  were  made  on 
the  tropical  collection,  since  it  was  particularly  desired  to  arrive  at 
a  satisfactory  definition  of  the  numerous  species  found  in  banana  planta- 
tions.   Material  of  all  the  species  studied  and  identified  at  the  con- 
ference will  be  deposited  in  the  pathological  collections  herbarium  of 
the  Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture, 
at  Washington,  for  permanent  preservation. 

The  'normal'  condition  of  Fusarium  species,  from  the  standpoint  of  deter- 
mination, may  occur  in  nature,  e.g.,  in  F.  dimerum  Penz.,  F.  scirpi  Lamb, 
et  Fautr.,  F„  culmorum  (W„  G.  Sm.)  Sacc,  but  generally  it  must  be  pro- 
duced by  growing  the  fungi  under  pure  culture  conditions .    Such  species, 
for  instance,  as  appear  primarily  in  a  microconidial  stage  under  natural 
conditions  and  produce  but  a  few  sickle-shaped  spores  are  difficult  to 
identify,  and  for  these  the  so-called  'normal'  growth  must  first  be  pro- 
duced o     It  is,  therefore,  necessary  to  make  a  careful  study  from  pure 
cultures  m  order  to  identify  accurately  these  organisms „  Generally, 
macroconidia  are  regarded  as  the  normal  spore  type,  but  in  certain  groups 
the  microconidia  may  have  definite  characters,  such  as  a  pear-like  shape 
or  a  formation  in  chains,  which  aid  in  the  determination  of  the  section 
(Sporotrichiella.  Arthrospor iella )  and,  in  exceptional  cases,  may  even 
lead  to  the  identification  of  the  species  (F.  poae  (Peck)  Wr.,  F.  monili- 
forme  She Id..  F.  decemcellulare  Brick).    Other  reproductive  stages,  such 
as  chlamydospores,  indicate,  by  their  presence  or  absence,  the  border 
cf  certain  groups  (Elegans .  Lateritium) .    Sclerotia  may  be  characteris- 
tic for  groups  (Lateritium)  and  even  for  species  (F.  sclerotium  Wr.). 
Colour  of  the  conidia  and  of  the  aerial  mycelium  and  stroma  is  also  a 
reliable  character  for  taxonomy  in  some  groups. 

A  table  is  given  describing  the  various  characters  made  use  of  in  the 
classification  of  the  genus,  the  chief  morphological  features  being 
illustrated  from  typical  species.    Details  are  also  given  of  the  cul- 
tural conditions  requisite  to  produce  a  'normal'  growth  of  the  species. 
The  best  media  for  this  purpose  are  the  usual  vegetable  ones  used  in 
phytopathological  investigations,  but  as  the  organic  matters  used  for 
their  preparation  frequently  vary  in  their  chemical  composition  under 
different  conditions,  it  would  be  highly  desirable  to  find  a  satis- 
factory synthetic  medium  which  will  render  it  possible  to  control  the 
production  of  spores  or  sclerotia  at  will.     In  a  table  are  listed  some 
culture  media  with  an  indication  of  the  types  of  growth  readily  pro- 
duced on  each  of  them,  and  some  hints  are  added  as  to  the  technique 
favouring  the  production  of  one  or  other  type  of  fructification. 
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As  regards  identification  it  is  stated  that  in  view  of  the  fact  that 
tubercular  sporodochia  with  normal  and  uniform  conidia  occur  in  the 
majority  of  Fusarium  species  that  can  be  easily  grown  in  pure  culture, 
there  will  be  no  difficulty  in  judging  the  'normal'  stages  and  in 
identifying  most  of  these  fungi.    For  the  remaining  forms  more  detailed 
studies  will  have  to  be  conducted  in  order  to  produce  particular  stages, 
such  as  sporodochia,  pionnotes,  chlamydospores ,  and  sclerotia,  or  to 
prove  their  absence. 

The  conference  finally  established  fifteen  sections  of  the  genus 
Fusarium.  a  key  to  which  is  appended. 

■ 

[R.A.M.  h,  705-707  (1925);  complete] 

WOLLENWEBER  (H.  W. ) . . . . . . .1931 

FUSARIUM  MONOGRAPH .     PARASITIC  AND  SAPROPHYTIC  FUNGI 

Zeitschrift  fur  Parasitenkunde  %  pp.  269-516  (1931).  (in 
German;  numerous  figures;  in  USDA  Library,  Washington,  D.  C) 

The  author  here  presents  the  results  of  his  extensive  field  and  labora- 
tory investigations  (the  latter  comprising  pure  culture  experiments  and 
the  examination  of  exsiccata)  of  6k  species,  79  varieties,  and  38  forms 
of  the  form  genus  Fusarium.  classified  in  16  groups  and  9  subgroups. 
These  are  furnished  with  keys  in  Latin,  and  Latin  diagnoses  are  also 
given  of  the  different  species,  together  with  notes  on  their  occurrence 
and  distribution,  a  critical  examination  of  previous  descriptions,  and 
exact  dimensional  data  based  on  personal  study.    Diagnoses  of  the  per- 
fect stages  already  known  of  12  out  of  the  16  groups,  belonging  to  the 
genera  Nectria.  Gibberella,  Calonectria.  and  Hypomvces .  are  appended 
to  the  descriptions  of  the  corresponding  Fusarium  stages  for  compara- 
tive purposes  [cf.  R.A.M. ,  v,  p.  700] .    The  present  section  of  the 
monograph  comprises  only  10  out  of  the  16  groups,  viz.,  Eupionnotes . 
Spicarioides .  Arachnites .  Arthrosporiella .  Gibbosum.  Discolor. 
Lateritium.  Liseola,  Elegans .  and  Ventricosum.  the  remaining  6,  namely, 
Macroconia,  Submicrocera .  Pseudomicrocera ,  Sporotrichiella .  Roseum,  and 
Martiella „  being  reserved  for  future  discussion. 

Numerous  species  formerly  considered  to  belong  to  Fusarium  have  been 
excluded  from  this  genus  as  a  result  of  the  author's  studies.  The 
scope  of  the  work  has  therefore  been  extended  to  cover  other  genera 
of  the  Fungi  Imperfecti  and  related  Hypocreaceae.    Certain  fungi  hav- 
ing no  Fusarium  stage,  e.g.  Melanospora  sp.  and  N.  cinnabarina.  as  well 
as  Neocosmospora.  in  which  this  stage  is  rudimentary,  are  also  included 
as  an  indication  of  the  limits  of  Fusarium  [cf.  ibid.,  ix,  p.  736]. 

F.  oxysporum  is  considered  to  include  a  group  of  forms,  two  of  which  are 
represented  by  the  banana  wilt -producing  fungi  commonly  known  as  F. 
cubense  and  F.  cubense  var.  inodoratum  [cf.  ibid.,  v,  p.  766]. 
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Pseudonectria  musae  Hochapfel  was  found  in  decaying  banana  fruits  from 
America  in  association  with  F.  monili forme  var.  minus .  Cylindrocarpon 
bulborum  n.  sp.  was  obtained  on  narcissus  bulbs  in  Great  Britain  and 
C.  curvatum  Hochapfel,  on  rotted  apples  in  Germany  and  on  wheat  in 
Denmark.    Notes  are  given  on  a  number  of  other  new  species,  on  15  new 
varieties,  7  new  forms,  and  8  new  combinations  and  specific  names,  while 
proposals  are  made  for  28  new  combinations  of  varieties  and  25  new  com- 
binations of  forms. 

In  an  appendix  some  critical  observations  are  made  on  F.  celosiae  on 
Celosia  cristata  in  Japan  [ibid.,  viii,  p.  2^5] ,  for  which  the  new  com- 
bination Gibberella  fuj ikuroi  (Saw.)  Wr.  is  proposed;  F.  oxysporum  var. 
gladioli  [ibid.,  viii,  p„  3^2],  and  F.  oxysporum  var.  medicaginis 
[ibid.,  ix,  p.  188] 0 

[R.A.M.  10,  626  (1931);  complete] 

554.    WOLLENWEBER  (H.  W. )  and  RE INKING  (0.  A. )..... . .1935 

THE  FUSARIA;  THEIR  DESCRIPTION,  INJURIOUS  EFFECTS,  AND  CONTROL 

P.  Parey,  Berlin,  1935-    VIII  +355  pp.;  95  figures.  (in 
German;  in  USDA  Library,  Washington,  D.  C.) 

The  first  half  (pp.  1-141)  of  this  valuable  and  welcome  book  is  devoted 
to  the  systematics  of  the  genus  in  the  restricted  sense  as  delimited  by 
the  senior  author  in  his  earlier  monograph  [cf.  R.A.M. ,  x,  p.  626]. 
Critical  descriptions  are  given  of  the  65  species,  55  varieties,  and 
22  forms  in  all  of  the  16  groups  into  which  the  genus  has  been  divided 
[loc.  cit.],  together  with  the  related  known  perfect  stages.    Keys  are 
provided  for  each  group. 

Further  experience  of  the  range  of  variability  of  some  of  the  type 
species  has  resulted  in  a  reduction  of  the  number  of  forms.     In  the 
Roseum  group,  Fusarium  herbarum  on  grounds  of  priority  has  been  merged 
in  F.  avenaceum  of  which  two  varieties  and  one  form  are  recognized. 
Some  forms  of  varieties  of  F„  lateritium  are  no  longer  maintained.  In 
the  group  Elegans  the  three  sub-groups  Orthocera.  Constrictum.  and  Oxy- 
sporum are  retained  but  some  of  the  agents  of  vascular  wilt  diseases 
are  transferred  from  'forms'  to  varieties,  e.g.,  the  cause  of  banana 
wilt  is  recorded  as  F.  oxysporum  v.  cub ens e  instead  of  F.  oxysporum 
forms  3  and  h.     In  the  group  Liseola  the  varieties  'ma.ius '  and 
'erumpens '  are  now  merged  in  F.  moniliforme .  the  perfect  stage  of 
which  is  recorded  as  Gibberella  fu.i ikuroi  (Saw.)  Wr.  with  G.  monili- 
formis (Sh . )  Winel .  as  a  synonym . 

In  the  second  half  of  the  book  (pp.  11+2-316)  descriptions  are  given  of 
the  Fusaria  as  the  cause  of  diseases  of  plants,  the  botanical  names 
of  the  hosts  being  arranged  in  alphabetical  order.    The  most  serious 
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diseases  are  treated  in  considerable  detail  and  references  to  the  more 
important  papers  are  given  under  each  host.    This  part  of  the  book  will 
be  especially  welcome  to  plant  pathologists. 

A  very  complete  list  of  the  synonyms  and  homonyms  of  the  genus  in  the 
alphabetical  order  of  the  species  precedes  a  full  and  convenient  index 
(with  the  main  page  references  in  thick  type). 

[Rc A.M.  14,  708-709  (1935);  complete] 

WOLLENWEBER  (H.  W. )  and  REINKING  (0.  A..). .... .  °1935 

THE  DISTRIBUTION  OF  THE  FUSARIA  IN  NATURE 

R.  Friedlander  und  Sohn,  Berlin,  1935*    80  pp.,  kl  figures, 
(in  German,  in  USDA  Library,  Washington,  D.  C.) 

This  is  a  convenient  tabular  arrangement  of  the  data  recorded  in  the 
writers'  earlier  monographs  on  the  genus  Fusarium  [R.A.M.,  XIV,  p.  708] 
under  the  following  headings?     (l)  the  Fusaria  and  their  related  per- 
fect stages  with  references  to  the  figures  of  these  fungi  in  'Fusaria 
autographice  delineata ' ;   (2)  the  Fusaria  classified  in  groups  and  sub- 
groups with  their  related  perfect  stages,   (3)  the  occurrence  of  the 
Fusaria  on  plants  (including  fungi),  animal  entities,  and  raw  materials 
and  products  of  the  vegetable  and  animal  kingdoms,  as  well  as  in  the 
soil,  air,  and  water,  with  a  list  of  hosts  affected  arranged  under  the 
fungus  names;   (k)  a  host  index  of  the  Fusaria.  and  (5)"  observations  on 
genera  of  fungi  other  than  Fusarium  represented  by  species  liable  to 
confusion  with  the  latter. 

[R.AoM.  15,  321  (1936);  complete] 

WOLLENWEBER  (H.  W. )..„„.. .19^3 

FUSARIUM  MONOGRAPH.     II.     PARASITIC  AND  SAPROPHYTIC  FUNGI 

Zentralblatt  fur  Bakteriologie,  Paras itenkunde  und  Infektions- 
krankheiten  (Zweite  Abteilung)  106,  pp.  1C&-135,  171-202  (19^3)  • 
(In  German;  71  figures,  in  USDA  Library,  Washington,  D.  C.) 

This  monograph  is  a  continuation  of  the  first  part  (Zeitschr .  Paras itk. 
2.2    26O-5I6,  1931)  and  deals  with  the  26  spp„,  Ik  vars.  and  k  forms  of 
the  Fusarium  sections  Macroconia .  Submicrocera .  Pseudomicrocera .  Sporo- 
trichiella.  Roseum.  and  Martiella.    Moreover,  1^  spp.  of  the  Hypo- 
creaceae,  known  as  related  perfect  forms,  are  described;    Nectria  with 
Macroconia ,  Calonectria  with  Submicrocera  and  Pseudomicrocera;  Gib- 
berella  may  be  the  ascus  form  of  Roseum.  whereas  the  ascus  form  of 
Snorotrichiella  is  still  unknown.    Latin  diagnoses  are  given  for  all 
the  spp„,  also  synonymy,  distribution,  occurrence  and  references  to 
literature.     Keys  to  the  spp.  of  the  different  sections  are  given. 
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Fusarium  caucasicum  is  classified  as  a  linking  species  between  the  sec- 
tions Martiella  and  Ventricosum.    Changes  in  the  nomenclature  of  Fusarium. 
as  proposed  by  the  author  in  his  book  "Die  Fusarien"  (Berlin  1935)  are 
now  given  for  the  10  sections  described  in  the  first  part  of  this 
monograph. 

[Biol.  Abstr.  19h7 .  123^1;  complete,,    See  also 
R.A.M.  21,  klO  (I9kh).] 

557.    WOOD  (J.  I.).  o.l933 

DISEASES  AND  FUNGI  REPORTED  ON  RICE 

Proceedings  of  the  Pacific  Science  Congress  of  the  Pacific  Science 
Association,  5th  Congress.    1933-    k,  PP«  3241-32U6  (1933). 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

This  is  a  list  based  on  "Foreign  Plant  Diseases"  by  John  A.  Stevenson, 
revised  from  information  in  the  files  of  the  Plant  Disease  Survey, 
Bureau  of  Plant  Industry.    The  following  entries  on  p.  32^1-32^2  are 
the  only  ones  dealing  with  Fusaria: 

Fusarium  spp.  reported  associated  with  rice  diseases  in 
United  States,  British  Guiana,  Porto  Rico,  Philippine 
Islands,  Japan,  Indo-China,  India,  Ceylon,  Java,  Uganda. 
See  also  Gibberella  saubinetti .  Lisea  f up ikuroi . 

Fusarium  sp-  Seedling  blight;  United  States. 
Fusarium  heterosporium  Nees.  Formosa,  Japan,  Brazil. 
Fusarium  minimum  Fckl.    Wilt;  Louisiana. 
Fusarium  monili forme  Sheld.  Uganda. 

Gibberella  saubinetti  (Mont.)  Sacc.     (Fusarium  gr amine arum 
Schwarbe).    Reported  as  causing  seedling  blight;  head 
blight,  and  stem  rot  in  Japan.    On  stems,  sheaths,  leaves, 
and  glumes;  Italy.    Also  reported  on  rice  from  Uganda. 


Lisea  fu.i ikuroi  Sawada.  "Bakanae"  disease,  one  of  the  most 
destructive  diseases  of  rice  seedlings  in  Japan.  This  fun- 
gus is  the  ascigerous  stage  of  a  Fusarium. 


[Abstract  by  F.  H.  StodolaJ 
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558.  YABUTA  (To),  KAMBE  (K.),  and  HAYASHI  (T. )...... .193^ 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE.     PART  1.  FUSARIC 
ACID,  A  NEW  PRODUCT  OF  THE  "BAKANAE"  FUNGUS 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  10,  pp.  1059-1068  (193*0.  (in  Japanese; 

k  figures;  in  USDA  Library,  Washington,  Do  C.} 

The  "bakanae"  fungus,  Fusarium  heterosporium  Nees,  excretes  a  growth- 
promoting  substance  for  rice  seedlings .     It  also  excretes  a  growth- 
restraining  substance  according  to  the  condition  of  the  culture.  The 
growth -res training  substance  was  isolated  by  extn.  of  the  culture 
soln.  with  benzine  or  petr.  ether.    The  fungus  was  cultured  in  a  soln. 
contg.   (NH4)2S04  k.Q  g.,  Na2HP04  2.8  g. ,  KC1  1.8  g.,  CaCl2  0.32  g., 
MgCl2  0.6  g.,  O.5  N  HC1  6  ceo,  glucose  100  g.  and  H20  2  1.  at  27-8° 
for  40-50  days.    The  product  was  filtered  and  the  filtrate  was  evapd. 
to  a  sirup .    Succinic  acid  was  isolated  by  extn.  of  the  sirup  with 
ether.    The  residue  was  then  extd.  with  benzine,  petr.  ether  or  ligroin. 
From  the  ext.  there  crystd.  in  colorless  plates,  m.  108-9°,  fusarinic 
acid .  CloH13N02,  in  a  yield  of  O.5-I.O  g.  from  10  1.  of  the  culture 
soln.    It  forms  a  Cu  salt,  light-violet  plates  (CloH12N02)2Cu.  Distn. 
of  fusarinic  acid  with  CaO  gave  fusarin,  picrate,  m.  Ik2° .  Fusarinic 
acid  is  oxidized  to  isocinchomeronic  acid  and  propionic  acid  by  KMn04. 
Oxidation  of  fusarin  with  KMn04  gives  nicotinic  acid.    Fusarinic  acid 
may  be  5-butyl-  or  5-sec -butyl-picolinic  acid- 

[C.A.  29_,  1132  (1935);  complete] 

559.  YABUTA  (T„)0  1935 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE 

Agriculture  and  Horticulture  (Nogyo  oyobi  Engei)  10  (No.  l), 
pp.  17-22  (1935)°  (In  Japanese;  3  figures;  in  Library 

of  the  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo;  copy  supplied  by  Dr.  T.  Hayashi) 

The  work  of  Shimada  (Agriculture  and  Horticulture       pp.  2146-2152  (193*0 
(Abstract  hjl))  on  the  growth-promoting  substance  produced  by  Gibberella 
fu.iikuroi  is  reviewed.     It  is  now  reported  that  this  material  has  been 
finally  isolated  as  a  fairly  pure  solid,  although  not  yet  pure  enough  for 
elementary  analysis.     It  is  given  the  name  "gibberellin"  on  the  basis  of 
the  scientific  name  of  the  organism  which  produces  it.     This  appears  to 
be  the  first  use  of  the  term  in  the  literature.     In  the  present  work 
Kurosawa's  cultural  conditions  were  used:    glycerol  as  carbon  source; 
MELt  salt  as  nitrogen  source;  pH  2 A;  temp.  27*  C;  10  days  growth  period. 
The  author  confirms  the  fact  that  gibberellin  is  stable  at  a  fairly  high 
temperature.    Nevertheless,  concentration  of  the  culture  liquor  was  car- 
ried out  in,  vacuo  at  a  low  temperature,  rather  than  in  evaporating  dishes. 
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It  has  also  been  confirmed  that  the  active  principal  cannot  be  distilled 
or  steam  distilled.    Gibberellin  is  judged  to  be  an  acid  or  a  phenol 
since  it  can  be  extracted  by  ether  from  acidified  culture  liquors.  The 
best  method  of  recovering  gibberellin  is  adsorption  on  carbon  and  subse- 
quent elution.    Chemical  studies  on  fusaric  acid  are  also  described. 

[Translation  by  H.  Sasame;  abstract  by  F.  Ho  Stodola] 

56O.    YABUTA  (T.)  and  HAY  ASM  (T.)  1956 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE.     (ADDITIONAL  REPORT) 

Agriculture  and  Horticulture  (Nogyo  oyobi  Engei)  11  (No.  l), 
pp.  27-55  (1956).  (in  Japanese;  7  figures;  10  tables; 

in  Library  of  the  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo;  copy  supplied  by  Prof.  Y.  Sumiki) 

As  described  in  Agriculture  and  Horticulture  10  (No.  l),  pp.  17-22  (1955) 
Yabuta  and  Hayashi  reported  that  a  substance  which  causes  overgrowth  of 
rice  seedlings  is  produced  by  the  cultivation  of  the  "Bakanae"  fungus 
(Gibberella  f u.i lkuroi  (Saw„  ))Wollenweber .    Ammonium  salts  as  a  source  of 
nitrogen,  KH2P04  as  a  source  of  potassium  and  phosphorus,  and  glycerol 
as  a  source  of  carbon  were  used  in  the  medium,  which  was  fairly  acid. 
The  substance  was  named  "gibberellin"  from  the  scientific  name  of  the 
organism.    As  a  result  of  various  studies,  gibberellin  was  isolated  as  a 
fairly  pure  solid.    However,  due  to  the  extremely  small  amount  of  gib- 
berellin isolated  from  a  large  amount  of  culture  liquor,  structure  studies 
have  not  yet  been  carried  out. 

For  the  isolation  of  the  gibberellin,  the  adsorption  method  given  in  the 
previous  publication  was  adopted.  In  the  present  paper  the  purification 
method  is  described. 

For  the  growth  of  the  organism,  Kurosawa's  method  was  followed:  NH4CI, 
KH2P04  and  glycerol  (l  gram  each  per  liter)  were  dissolved  in  water  and 
the  pH  adjusted  to  2.2-2. k.    The  organism  was  grown  for  10  days  at  25°. 

(1)  Adsorption  Experiments :    Tests,  using  a  rice  seedling  assay  (Table  1 
and  Fig.  l),  on  the  filtered  culture  liquor  showed  that  gibberellin  was 
adsorbed  by  bone  charcoal,  but  not  diatomaceous  earth,  acid  Fuller's 
earth,  or  Al(0H)3. 

Experiments  on  the  effects  of  pH  on  the  adsorption  by  carbon  indicated 
that  gibberellin  is  adsorbed  by  bone  charcoal  at  pH's  2,  k,  6  and  8 
(Table  2). 

(2)  Elution  Experiments ;    Experiments  on  the  elution  of  gibberellin  from 
bone  charcoal  with  a  variety  of  solvents  showed  that  addition  of  pyridine 
or  ammonia  to  methanol  or  acetone  greatly  aided  the  removal  of  gibberellin 
(Table  5;  Fig.  2).     It  was  shown  that  inorganic  salts  eluted  with  the 
gibberellin  did  not  interfere  with  the  assay  (Table  k) . 
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Gibberellin  solutions  of  various  strengths  were  made  up  from  gibberellin 
obtained  by  adsorption  and  elution.    Assays  showed  the  following  (Table 
5;  Fig.  4  and  5): 


Strength  of 
gibberellin 

3  OX 

2  OX 

10X 

5X 

Origi- 
nal 
cone . 

i 

_l 

10 

_i 

20 

1 

30 

Con- 
trol 

Length  of 
seedling 
(cm. ) 

30.4 

31.5 

33.6 

33.0 

27.9 

21.4 

20.2 

21.9 

19.3 

15.1 

(3)  Ether  extraction;    To  obtain  gibberellin  free  of  inorganic  salts  the 
following  procedure  was  used:    Culture  liquor  was  treated  with  carbon, 
the  carbon  removed,  dried,  eluted  with  methanol-ammonia,  the  solution 
concentrated  in  vacuo .  the  residue  dissolved  in  water,  the  solution 
acidified  with  sulfuric  acid  and  extracted  with  ether. 


(4)  Precipitation  of  Gibberellin  with  Neutral  and  Basic  Lead  Acetates? 
Tests  based  on  assays  showed  that  little  gibberellin  is  precipitated  on 
addition  of  either  neutral  or  basic  lead  acetate  solution  to  an  alcohol 
solution  of  gibberellin  (Table  6;  Fig.  6). 

(5)  Ether  Extraction  After  Lead  Acetate  Treatments    Removal  of  lead  with 
H2S,  acidification  and  ether  extraction  showed  that  most  of  the  gibberel- 
lin activity  was  still  left  in  the  treated  solutions  (Table  7)« 

(6)  Purification  of  Gibberellin:    The  purification  of  gibberellin  was  as 
follows:    The  culture  liquor  was  treated  with  carbon,  carbon  removed, 
dried  in  air  and  eluted  with  methanol-ammonia.    The  eluate  was  concen- 
trated in  vacuo,  the  residue  dissolved  in  water,  the  solution  acidified 
with  H2S04,  and  extracted  with  ether.    The  ether  was  removed  and  the 
residue  dissolved  in  dilute  alkali.    The  solution  was  treated  with  ex- 
cess basic  lead  acetate,  the  precipitate  removed  and  the  filtrate  treated 
with  H2S.    The  solution  was  filtered  to  remove  PbS  and  the  filtrate  dried 
in  vacuo.    The  residue  was  extracted  with  ether  and  the  ether  evaporated 
to  give  gibberellin  as  a  yellow  solid. 

(7)  Properties  of  Gibberellin: 

(A)    Solubility  in  Petroleum  Ether:    It  was  shown  that  gibberellin  is 
insoluble  in  petroleum  ether  (Table  8). 

(b)    Solubility  of  Dry  Na  Salt  in  Ether:    Tests  showed  that  the  sodium 
salt  of  gibberellin  is  insoluble  in  ether  (Table  9). 

(C)    Extraction  of  Na  Salt  from  Water:    Gibberellin  was  not  extracted 
from  its  sodium  salt  in  water  (NaHC03-C02)  (Table  10,  Fig.  7). 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola] 
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56I.    YABUTA  (T.)  and  HAY ASH I  (T. )...... .1957 

BIOCHEMISTRY  OF  THE  "BAKANAE"  DISEASE  OF  RICE  (ADDITIONAL  REPORT) 

Agriculture  and  Horticulture  (Nogyo  oyobi  Engei)  12  (No.  k) , 
pp.  1073-1083  (1937).  (In  Japanese;  9  figures;  in  USDA 

Library,  Washington,  D.  C.) 

(a)  Chemical  Studies: 

The  isolation  of  gibberellin  from  the  culture  filtrate  was  carried  out  as 
follows:    The  fungus  was  grown  in  still  culture  at  25°  in  a  medium  con- 
sisting of  3  g«  NH4C1,  3  g.  KH2P04  and  3  cc.  of  glycerol,  made  up  to  one 
liter  with  water.    After  about  one  month  the  culture  liquor  was  filtered 
and  mixed  well  with  activated  carbon  (25  g.  per  10  liters).    The  carbon, 
which  adsorbed  the  gibberellin,  was  filtered  off,  washed  and  dried.  It 
was  then  treated  with  methanolic  ammonia  (97«5$  methanol  -  2.5$  cone.  aq. 
ammonia).    The  carbon  was  removed  by  filtration  and  the  filtrate  concen- 
trated to  dryness  in  vacuo.    The  residue  was  dissolved  in  aqueous  NaHC03 
solution  and  extracted  exhaustively  with  ether  to  remove  neutral  and 
phenolic  substances.    The  bicarbonate  solution  was  then  acidified  with 
H2S04  and  again  extracted  with  ether .    The  ether -soluble  material  was  dis- 
solved in  dilute  alcohol,  and  a  dilute  alcoholic  solution  of  lead  sub- 
acetate  was  added.    The  resulting  precipitate  was  discarded  and  the 
filtrate  from  which  excess  lead  was  removed  with  H2S,  was  then  evaporated 
to  dryness  in  vacuo  and  the  residue  extracted  with  ether.    Thus  200  mg. 
of  gibberellin  was  obtained  as  a  white  powder,  containing  neither  ash, 
nitrogen,  phosphorus  or  sulfur.    Aqueous 'solutions  of  gibberellin,  which 
reacted  acid  to  litmus,  were  turbid  but  became  clear  when  KOH,  NaOH,  or 
NaHC03  were  added.    Thus  gibberellin  is  presumed  to  be  an  organic  acid. 
It  is  stable  to  dil.  H2S04  but  very  unstable  to  dil.  KOH;  not  oxidized  by 
KMn04  in  acid  solution;  not  precipitated  by  Ca(0Ac)2  or  Ba(0Ac)2,  only 
slightly  precipitated  by  lead  or  mercuric  acetates  in  neutral  solution; 
insoluble  in  CS2,  CC14  or  petroleum  ether;  only  slightly  soluble  in  ben- 
zene or  xylene,  slightly  soluble  in  CHCI30 

(b)  Physiological  Studies : 

Water  culture  experiments    Gibberellin  was  dissolved  at  concentrations  of 
0.14,  0.70  and  3.5  mg.  per  100  cc.  of  water  culture  solution  (Kasugai's 
water  culture  medium).    Young  seedlings  5  cm«  ln  length  were  grown  in 
Erlenmeyer  flasks  on  this  medium.    The  plants  used  were  barley,  buckwheat, 
green ^ soybeans,  sponge  gourd  and  tomato.    The  effect  of  gibberellin  on 
the  stem  length  was  different  depending  on  the  family  to  which  the  plant 
belonged.    The  growth  of  the  sponge  gourd  was  very  vigorous.    The  growth 
of  roots  was  retarded  by  gibberellin  application.     To  investigate  the 
effect  of  light  and  carbon  assimilation  upon  the  elongation  caused  by  gib- 
berellin, the  etiolated  seedlings  of  rice  and  green  soybeans  were  cultured 
in  darkness,  with  and  without  gibberellin.     It  was  found  that  gibberellin 
was  also  effective  in  the  dark  where  no  carbon  assimilation  takes  place. 


[Abstract  by  Prof.  Y.  Sumiki] 
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YABUTA  (T.)  and  HAY ASH I  (T. )-....„ .1938 

BIOCHEMISTRY  OF  "BAKANAE"  FUNGUS  OF  RICE  (ADDITIONAL  REPORT) 

Agriculture  and  Horticulture  (Nogyo  oyobi  Engei)  12.  (No.  l) 
pp„  21-25  (1938).  (In  Japanese;  8  figures;  in  USDA 

Library,,  Washington,  Do  C„) 

The  separation,  purification,  chemical  properties,  and  biological 
effects  of  gibberellin  have  already  been  reported  in  Agriculture  and 
Horticulture  12.  pp.  IO73-IO83  (1937)  (see  Abstract  56I").     In  the  present 
paper  are  described  the  effects  of  gibberellin  on  cucumbers,  gourds,  and 
morning  glory  using  three  different  methods  of  application:    Water  cul- 
tivation, injection  of  aqueous  solutions  of  gibberellin,  and  lanolin 
paste  containing  gibberellin.    The  following  results  were  obtained: 

Cucumber 

Water  Cultivation 

Test  period  March  30-April  12.     Temp.  l6°-25° 


Cone    of      s  No.  of  s    Av.  height    :    Av„  length 
Gibberellin  *  P^^^  "  a^ove  ground  :  under  ground 
ere    m       Used    :  in  cm.  s  in  cm. 


0.00014   '     k  27.1  12.7 

O0OOO7      :       4  30.9  11.5 

Control    s       4  16.9  14.1 


The  size  of  the  leaves  in  0.00014  percent  solution  was  greater  than  in 
the  control,  but  the  color  was  paler.     In  0.0007  percent  solution,  the 
leaves  were  smaller  than  the  controls,  and  the  color  was  still  more 
pale  (Fig.  1). 


Injection  Method 


A  5 -cm.  long  cucumber  seedling  was  placed  in  water  solution.    After  sev- 
eral days  a  solution,  containing  about  2  mg.  of  gibberellin,  was  in- 
jected, by  means  of  a  glass  capillary,  into  the  stem  about  4  cm.  above 
the  ground  (Fig.  2). 
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Test  period  March  30-April  12.     Temp.  l6°-25*  C.     pH  5.2 
Injection  on  April  2 


:  No.  of 

• 

*  plants 

• 

:    Av.  height 
;  above  ground 
:        in  cm. 

1    Av  0  length 
:  below  ground 
:       in  cm. 

Injected 
Control 

• 

2 

:  2 

29.3 
iQ.h 

12.0 

15.6 

In  another  experiment  a  cucumber  plant  22  cm.  tall  was  injected  twice 
with  solutions  containing  2  mg.  of  gibberellin  at  the  fourth  node. 
There  was  marked  elongation  above  the  point  of  inoculation.  Thirteen 
days  after  injection  the  height  of  the  treated  plant  was  58  »5  cm„  and 
that  of  the  control  37  cm.  (Fig.  3)0 

Lanolin  Test 

A  lanolin  paste  was  prepared  according  to  the  Zimmerman  method  by  mix- 
ing 10  mg.  of  gibberellin  with  300  mg„  of  anhydrous  lanolin.  This 
paste  (containing  2  mg.  of  gibberellin)  was  applied  to  the  stem  (over 
a  2-3  cm,  length)  of  a  cucumber  seedling  5.5  cm.  in  height.    After  nine 
days  the  treated  plant  had  a  height  of  19° 3  cm.  and  ^e  control  8.9  cm. 
(Fig.  k). 

As  the  concentration  of  gibberellin  was  increased,  the  more  elongation 
between  the  nodes  was  observed.    The  size  of  the  leaves  became  smaller, 
the  color  paler  and  the  time  of  blossoming  was  remarkably  delayed. 

Gourds 

Water  Cultivation; 

Test  period  April  10-May  1 


t  f  °  Height  above  1  Length  below 

Cone .  in  $  1    , 0        s    ground  in      ;    ground  in 


plants 


cm.  l  cm. 


o.ooou  s     2  3^.3  17.2 

0.0007  •        2  35.4  10.8 

0.0035  ;        2  11.3 

Control  22  29.8  I5.7 
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Injection  Test 

Test  period  April  10-May  1.     Injected  April  12 


;  no.  of 

\  plants 

:  Height  above 
:    ground  in 
;  cm. 

:  Length  below  ground 
:  in 
:              .  cm0 

Injected 
Control 

!  1 
!  1 

37-9 
27.8 

12.0 
20.1 

Water  Cultivation 


Cone .  in 


Morning  Glory 


No.  of 
plants 


Height  above 

ground  in 
 cm.  


Length  below  ground 
in 

 cm.  


0.00014 
0.0007 
0.0035 
Control 


21.3 
30.8 
29.0 
15.0 


16.4 
I8.5 
13.2 
18.9 


563. 


Some  dead  leaves  were  observed  with  the  0.0035  percent  solution. 
Growth  of  roots  was  also  inhibited  at  higher  gibberellin  concentrations 
and  there  were  less  side  roots. 

Injection  Method 

Strings  were  tied  around  the  stem  at  an  interval  of  3«3  cm.  and  an  in- 
jection of  gibberellin  solution  made  at  the  upper  string.    After  12 
days  the  distance  between  the  strings  was  measured.    For  the  treated 
plant  it  was  5.3  cm.  and  J>.k  cm.  for  the  control.    This  is  interpreted 
to  mean  that  gibberellin  is  translocated  downward.    This  would  also 
account  for  the  shorter  roots  observed  in  the  cucumber ,  gourd  and 
morning  glory  when  treated  with  gibberellin. 

[Translation  by  H.  Sasame;  abstract  by  F.  H.  Stodola] 

YABUTA  (T.)  and  SUMIKI  (Y.)  001938 

COMMUNICATION  TO  THE  EDITOR 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  14,  p.  I526  (1938).  (In  Japanese;  in 

Library  of  National  Institute    of  Agricultural  Sciences, 
Nishigahara,  Tokyo) 
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Gibberella  fujikuroi  was  incubated  in  a  medium  consisting  of  glycerol, 
KH2P04  and  NH4CI.    The  filtered  broth  was  treated  with  activated  carbon, 
followed  by  elution  with  CH3OH-NH3.    The  eluate  was  concentrated  in 
vacuo .  and  the  concentrate  treated  with  basic  lead  acetate,  H2S,  etc. 
This  yielded  a  biologically  active  brown  powder  (m.p.  ca<,60°  (deeomp.)). 
After  fractional  crystallization  from  ethyl  acetate-ligroin  or  ethanol- 
ligroin,  two  crystalline,  biologically  active  substances  were  obtained, 
which  were  named  gibberellins  A  and  B. 

Gibberellin  A  (long  prisms)  melts  at  194-6°  and  has  physiological  activity, 
causing  elongation  of  stems  and  acceleration  of  the  growth  of  the  roots 
of  rice  seedlings.    C,  75-16$;  H,  7„60#;  M.W.  25O.    Gibberellin  B  (short 
prisms),  which  decomposes  at  245-6° ,  is  very  active  in  causing  elongation 
of  stems,  but  it  inhibits  the  growth  of  roots.    C,  66.05$;  H,  7»12$; 
M.W.  386  (Rast),  357  (titration);  [a]D  +36.13°(c  =  4.29,  MeOH ) . 

[Translation  of  complete  article  by  Prof.  Sumiki] 

564.    YABUTA  (T, )  and  HAY  ASH I  (T. ). ...... 1939 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS  OF  THE  RICE.     PART  II. 
ISOLATION  OF  "GIBBERELLIN THE  ACTIVE  PRINCIPLE  WHICH  MAKES 
THE  RICE  SEEDLINGS  GROW  SLENDERLY 

Nippon  Nogei-kagaku  Kaishi  (journal  of  the  Agricultural  Chemical 
Society  of  Japan)  15.,  pp.  257-266  (1939).  (in  Japanese, 

with  an  English  summary  in  the  Bulletin  of  the  Agricultural  Chemi- 
cal Society  of  Japan  15,  pp.  41-42  (1939);  8  figures  showing  the 
effects  of  gibberellin  on  plants;  20  tables;  in  USDA  Library, 
Washington,  D.  C.) 

It  was  Kurosawa  (Trans.  Nat.  Hist.  Soc.  Formosa  i6,  pp.  213-217  (1926)) 
who  some  years  ago  grew  rice  seedlings  in  a  culture  solution  of  Gib- 
berella fujikuroi  and  discovered  that  this  fungus  is  sometimes  responsi- 
ble for  the  abnormal  elongation  of  rice  seedlings — a  condition  sometimes 
observed  in  nature  also — and  further  that  this  condition  is  caused  by  a 
toxin  secreted  by  this  fungus .     In  the  present  paper  the  writers  1 
describe  the  isolation  of  this  substance  and  make  a  preliminary  report 
on  its  chemistry. 

In  this  work  two  points  had  to  be  considered  %    the  first  was  the  selec- 
tion of  a  strain  of  fungus  which  produced  large  amounts  of  gibberellin; 
and  second  the  choice  of  proper  cultural  conditions.    For  example,  if 
the  solution  was  grown  too  long,  it  lost  its  power  of  growth  promotion 
(Shimada,  Trans .  Sapporo  Nat.  Hist.  Soc.  8,  pp.  6-8  (1933));  also  there 
were  considerable  differences  both  qualitative  and  quantitative  in  the 
ability  of  the  various  strains  to  produce  gibberellin  (Tochinai  and 
Ishizuka,  Annals  Phytopath.  Soc.  Japan  4,  pp.  63-65  (1934)  )„  Fortunately 
in  this  work  the  writers  were  assisted  by  Kurosawa  himself,  who  supplied 


Y 

Abstract 

a  high -producing  strain  and  suitable  cultural  conditions  (Kurosawa,  Trans. 
Nat.  Hist.  Soc.  Formosa  22,  pp.  198-201  (1932")). 

The  composition  of  the  culture  liquors  were  as  follows: 


NH4C1 

KH2P04 

Glycerine 

Water 

HC1 

Solution 

A 

1  g- 

1  g. 

1  cc. 

1  1. 

pH  2.5-3 

Solution 

B 

3  g. 

3  g. 

3  cc. 

1  1. 

pH  2.5-3 

In  most  of  the  work  Solution  A  was  used.    When  a  larger  amount  of  gib- 
berellin  was  needed,  Solution  B  also  came  into  use.    For  small  scale 
work  300  cc.  flasks  were  used,  and  for  larger  scale,  1  1.  flasks.  After 
sterilization,  the  flasks  were  inoculated  and  incubated  at  25 0  (10  days 
for  Solution  A  and  30  days  for  Solution  B). 


Physiological  Testing  of  Gibberellin 

Filtered  culture  liquors  were  assayed  on  rice  seedlings  according  to 
the  method  of  Kurosawa  (Trans .  Nat.  History  Soc.  Formosa  21,  pp.  218- 
239   (1931  »! 

Rice  Grains:    Hulled  rice  grains  were  soaked  in  0.05$  HgCl2  solution  for 
30  min.,  washed  well  with  sterile  water,  and  allowed  to  germinate  in 
sterile  water. 

Culture  "Soil":    Agar  (5-7  g. )  was  dissolved  in  1  1.  of  well  water.  Into 
large  test  tubes  (30  cm.  length;  inside  diameter  3  cm.)  20  cc.  of  this 
solution  was  poured  and  the  tubes  plugged  with  cotton.    After  steriliza- 
tion the  solution  was  allowed  to  solidify <> 

Test  Solution:    The  culture  filtrate  to  be  tested  was  dissolved  in  Solu- 
tion A  and  20  cc.  taken  out  and  sterilized. 

Unhulled  germinating  rice  grains  in  the  same  stage  of  development  were 
chosen.    Three  or  four  of  them  were  placed  in  each  tube  of  the  culture 
•soil'.    When  the  seedlings  were  3-5  cm-  in  height,  the  test  solution 
was  poured  in  and  the  tube  kept  at  28-30°  C    After  7  days  the  seedlings 
were  removed  and  their  average  lengths  determined. 

Chemical  Studies  of  Gibberellin 

(l)    Heat  Resistance: 

To  confirm  the  already  known  heat  resistance,  20  cc.  of  culture  liquor 
was  added  to  each  test  and  heated  in  a  Koch  sterilizer  for  3A>  2,  k 
or  6  hours.     The  results  are  shown  in  Table  I. 
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Table  1 


2 

Length  of  heating 

2 

k 

o 

Control 

No.  of  plants 

12 

12 

11 

12 

11 

Length  of  seedlings  (cm. ) 

23.6 

22.6 

21.9 

21.0 

15.1+ 

Note:    The  control  consists  of  the  untreated  culture  liquor  itself. 
This  applies  to  all  subsequent  tables. 

(2 )    Solubility  in  Ether: 


According  to  published  accounts  and  the  experience  of  the  present  writers, 
gibberellin  is  a  non-volatile  substance.    Strongly  acid  culture  liquor 
(800  cc.)  was  therefore  concentrated  in  vacuo  to  kO  cc, which  was  allowed 
to  stand  several  days  with  ether .     Tests  on  plants  (results  in  Table  2) 
of  the  material  in  the  ether  extract  showed  that  all  of  the  gibberellin 
was  extr actable  with  ether. 

(3)    Solubility  in  Alcohol: 

A  sample  of  concentrated  culture  liquor  was  treated  with  alcohol  to  85$ 
alcohol  concentration.    The  precipitate  was  removed,  the  filtrate  concen- 
trated in  vacuo  to  remove  alcohol  and  tested  on  plants  (Table  3)-  Tests 
showed  the  gibberellin  to  be  alcohol— soluble. 

(h)  Adsorption: 

To  the  culture  liquor  filtrate  were  added  the  equivalent  of  1$  of  the 
filtrate  of  bone  charcoal,  activated  carbon  (carboraffin),  diatomaceous 
earth,  acid  Fuller's  earth,  and  Al(0H)3  respectively  as  adsorbents* 
After  standing  overnight  with  occasional  stirring,  the  solution  was  fil- 
tered and  the  filtrate  taken  to  dryness  in  vacuo.    Tests  on  the  residue 
(Table  k  and  Fig.  l)  showed  that  the  bone  charcoal  and  carboraffin  are 
good  adsorbents  of  gibberellin. 

Studies  were  made  of  the  relation  of  the  pH  of  the  filtrate  and  the  ad- 
sorption on  charcoal.    Tests  (Table  5)  proved  that  the  gibberellin  is 
adsorbed  at  pH  2,  h,  6,  and  8. 

(5)  Extraction: 


For  elution  of  gibberellin  adsorbed  on  bone  charcoal,  the  following  sol- 
vents were  used:    water,  ether,  acetone,  methanol,  methanol-conc .  NILjOH 


Y 

Abstract, 
564 


(75^25);  methanol -pyridine  (80§20),  acetone-cone .  NH4OH  (75225),  and 
acetone-pyridine  (80s20)„    The  charcoal  was  boiled  several  times  with 
the  solvent „    The  extracts  were  concentrated  to  dryness  and  tested  on 
plants  (Fig.  2),     The  results  are  summarized  in  Table  6. 

Table  6.     Extraction      Experiment  I 


Solvent 

Water 

Ether 

Acetone 

Methanol 

Methanol - 
Pyridine 

Culture 
Filtrate 

Con- 
trol 

No.  of  plants 

12 

12 

12 

12 

12 

12 

12 

Length  of 
seedling  (cm. ) 

17.8 

23-3 

26.4 

24.2 

32.2 

30.5 

20.8 

Extraction      Experiment  II 


Solvent 


Methanol - 
Pyridine 


Acetone - 
Pyridine 


Methanol - 
Ammonia 


Acetone- 
Ammonia 


Culture 
Filtrate 


Control 


No.  of  plants      12  12 


Length  of 
seedling  (cm. 


)    22  24.5 


3€ 


12 


23.8 


12  12 


12 


25o0  24.3*  J  28.4 


12 


25.1 


12 


15.9 


x  Extracted  at  room  temperature. 

These  tests  show  that  the  extraction  of  gibberellin  is  markedly  increased 
by  the  addition  of  the  pyridine  or  ammonia  to  the  acetone  or  methanol. 
In  the  present  work  methanol-ammonia  was  used.    Since  ammonia  and  pyridine 
also  extracted  some  inorganic  salts,  experiments  were  carried  out  which 
showed  that  inorganic  salts  had  no  effect  on  the  plant  assay  procedure. 


(6)    Extraction  by  Ether: 


To  remove  inorganic  materials  in  a  methanol-ammonia  solution  of  gibberel- 
lin, the  solvent  was  removed  in  vacuo.    The  residue  was  dissolved  in 
water,  and  the  solution  acidified  with  HpS04.    On  extraction  with  ether, 
it  was  found  that  all  of  the  gibberellin  went  into  the  ether. 

To  7 "5  1"  °f  culture  liquor  was  added  bone  charcoal  which  adsorbed  the 
gibberellin.     The  carbon  was  removed,  extracted  with  methanol-ammonia, 
and  the  solvent  removed  in  vacuo.     The  residue  was  extracted  with  ether 
and  the  ether  extract  (about  50  mg.)  was  dissolved  in  187  cc.  of  the 
nutrient  solution,  thus  giving  a  solution  of  gibberellin  40  times  as 
strong  as  the  original  filtrate.     This  was  made  up  to  various  dilutions 
with  the  nutrient  solution,  the  pH  adjusted  and  the  solutions  assayed  as 
usual.    The  results  are  given  in  Table  8  and  Figure  3° 


GPO   8  1362  1-33 


Table  8 
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Strength 
of 

sibber ell in 

iiDY 

CL  \JJ\. 

?A 

Origi- 
nal 
strength 

1 

5 

1 
10 

1 
20 

1 

4o 

No.  of  plants 

12 

10 

12 

12 

11 

10 

9 

4 

8 

10 

Length  of 

seedling 

(cm. ) 

37-3 

37.6 

41.0 

39.6 

32.8 

17-3 

15-3 

17.0 

16.4 

16.7 

Length  of 

root  (cm.) 

8.0 

8.0 

7-5 

7.9 

From  the  table  it  is  seen  that  the  growth  promotion  is  at  its  maximum 
in  the  range  of  strength  5-10  times  the  original.    Beyond  this  range  it 
declines  slightly;  when  less  than  the  original  strength  (0.7  mg.  in 
100  cc.);  it  diminishes  rapidly. 

(7)    Precipitation  with  Neutral  and  Basic  Lead  Acetates ; 

When  an  ether  extract  of  gibberellin  Was  dissolved  in  40$  alcohol  and  an 
alcoholic  solution  of  neutral  lead  acetate  added  in  excess,  a  white  pre- 
cipitate was  obtained.    The  solution  was  filtered ,  excess  basic  lead 
acetate  solution  added,  and  the  precipitate  removed.    Lead  was  removed 
from    the  precipitates  and  the  filtrate  with  H2S0    Concentration  in.  vacuo 
gave  residues  which  gave  the  assay  values  shown  in  Table  9  and  Figure  4. 

Table  9 


Fraction 

Precipitated 
with  neutral  lead 
acetate 

Precipitated 
with  basic  lead 
acetate 

Filt- 

rate 

Con- 
trol 

I 

II 

 2  

II 

I 

II 

No.  of  plants 

Length  of 
seedling  (cm. ) 

12 

16.3 

12 

30.7 

12 

15.3 

12 

23.9 

12 

26.0 

12 

39.8 

11 

14.7 

Note    Is    Diluted  to  strength  of  original  filtrate- 
II;    Greatly  concentrated. 


The  table  shows  that  both  of  the  lead  acetates  left  much  gibberellin  un- 
precipitated.     It  was  also  ascertained  that  the  PbS  adsorbed  scarcely  any 
gibberellin.    The  alcoholic  solution  of  gibberellin  obtained  when  the  im- 
purities precipitated  by  the  lead  acetates  had  been  removed  was  evaporated 
to  dryness,  and  extracted  with  ether.    When  this  ether  extract  was  taken 
to  dryness,  gibberellin  was  obtained  as  a  yellow  solid. 
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(8)  Solubility  in  Petroleum  Ether ; 

Solid  gibberellin  was  extracted  several  times  with  petroleum  ether 
(BcPo  30-35°  C.)°    Assays  (Table  10)  showed  gibberellin  to  be  almost  in- 
soluble in  this  solvent. 

(9)  Stability  in  Sod ium  Carbonate  and  Sodium  Bicarbonate  Solutions ; 

To  two  separate  quantities  of  2  mg.  of  solid  gibberellin,  1  cc.  df  3$ 
Na2C03  and  NaHC03  solutions  were  added  and  the  solutions  allowed  to  stand 
overnight.    Similar  solutions  were  heated  for  30  minutes  in  a  Koch  steri- 
lizer.   After  the  treatments ,  the  solutions  were  neutralized,  diluted 
with  nutrient  medium,  the  pH  adjusted  and  assayed.    The  results  are  given 
in  Table  11  from  which  it  is  seen  that  gibberellin  is  stable  in  both  of 
the  alkaline  solutions  when  they  are  at  room  temperature.     In  the  hot 
solutions  it  was  a  little  less  stable. 

Table  11 


Substance 

Na2C03 

NaHC03 

Untreated 
gibberellin 

Con- 
trol 

Cold 

Hot 

Cold 

Hot 

No,  of  plants 

10 

10 

10 

10 

11 

"  11 

Length  of 
seedlings  (cm.) 

38.3 

36.8 

38.2 

35-1 

36o3 

21o2 

(10)  Extrac^ability  of  Dry.  Sodium  Salt  with  Ethers 

Tests  based  on  assays  (Table  12)  showed  that  the  dry  sodium  salt  is  in- 
soluble in  ether. 

(11)  Extractability  Qf  Sodium  Salt  Solution  with  Ether; 

Tests  based  on  assays  (Table  13)  showed  that  ether  does  not  extract  gib- 
berellin from  a  dilute  solution  of  the  sodium  salt  saturated  with  CO2. 

(12)  Purification  of  Gibberellin; 

Tests  based  on  assays  (Table  Ih)  demonstrated  that  gibberellin  is  com- 
pletely adsorbed  by  0.25$  concentrations  of  either  bone  charcoal  or 
carboraf fin. 

Bone  charcoal  or  carboraf fin,  which  had  adsorbed  gibberellin  from  the 
filtrate,  was  dried  and  the  gibberellin  eluted  with  methanol -ammonia. 
The  extract  was  evaporated  to  dryness,  and  the  residue  dissolved  in  dilute 
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NaHC03.    After  saturation  with  C02,  the  solution  was  extracted  with  ether 
to  remove  phenols.    The  resulting  aqueous  solution  was  immediately  acidi- 
fied with  H2SO4  and  concentrated.    Excess  CaS04  was  added  to  form  a  powder, 
which  after  drying  was  subjected  to  ether  extraction.    Evaporation  of  the 
ether  gave  a  yield  of  0.15-2 o0  g.  per  10  1.  of  solution  B  culture  liquor. 
This  product'  was  boiled  with  petroleum  ether  to  remove  impurities,  leav- 
ing a  residue  which  was  dissolved  in  dilute  alcohol.    Addition  of  basic 
lead  acetate  gave  a  precipitate  which  was  filtered  off.    The  filtrate, 
after  removal  of  the  lead  with  H2S,  was  extracted  with  ether.  Evaporation 
of  the  ether  gave  fairly  pure  gibberellin  in  the  form  of  a  white  powder. 
The  yield  was  very  small:    0.05-0.1  g.  from  10  1.  of  culture  liquor. 

Sumiki  (Yabuta  and  SumiKi,  Journal  of  the  Agricultural  Chemical  Society 
of  Japan  Ik.  p.  I526  (1938") ),  by  treating  the  powdered  gibberellin  thus 
produced  with  mixed  organic  solvents, isolated  two  active  principles.  'He 
named  the  twos    Gibberellin  A  (m.p.  194-196°  C. )  and  Gibberellin  B 
(decomposition  point  245-246^  C). 

(13)  Chemical  Properties  of  Gibberellin? 

Gibberellin  is  presumed  to  be  an  acid  on  the  basis  of  xhe  following? 
(l)  gibberellin  is  extractable  from  acid  aqueous  solution,  but  not  alka- 
line solution;   (2)  gibberellin  is  not  very  soluble  in  water,  but  goes 
into  solution  on  addition  of  KOH,  NaOH  or  NaHCQ3;   (3)  aqueous  solutions 
of  gibberellin  are  acidic. 

Tests  for  sulfur  and  nitrogen  are  negative.    Gibberellin  does  not  cause 
precipitation  with  phosphotungstic  acid  from  solutions  acidified  with 
H2SO4.    Further  chemical  studies  are  given  in  detail  belows 

(A)    Stability  in  Acids  and  Alkalis 

Crude  gibberellin  was  dissolved  in  solutions  containing  either  3$  KOH  or 
5$  HC1.    These  solutions  were  divided  into  3  parts;  one  was  neutralized 
immediately;  the  second  was  left  overnight  before  neutralization;  and 
the  third  was  first  heated  for  30  min.  in  a  Koch  sterilizer  and  neu- 
tralized when  cool .    The  results  of  the  usual  physiological  tesis  are 
given  in  Table  15  and  Figures  6  and  7. 


Table  15 


Substance 

3&  KOH 

Un- 
treated 
gibber- 
ellin 

Con- 
trol 

5$  HC] 

Un- 
treated 
gibber- 
ellin 

Con- 
trol 

A 

B 

c 

A 

B 

C 

No.  of  plants 

Length  of 
seedlings  (cm.) 

Ik 

14.2 

lk 

11.0 

lk 

7o7 

lk 

14.6 

lk 
6.5 

15 
11.4 

15 

11.8 

15 
8.1 

15 

11.5 

15 
7.1 

Note;    A  =  neutralized  immediately,  B  =  R.T„,  C  =  hot. 
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According  to  these  results,  gibberellin  is  partially  destroyed  by  the 
alkaline  solution  at  R.T.,  and  very  extensively  in  hot  solution.    In  acid 
solution  gibberellin  is  stable  overnight  at  R.T.,  but  unstable  at  ele- 
vated temperatures. 

(B)  Oxidations 

It  was  found  that  gibberellin  was  scarcely  affected  by  standing  overnight 
in  KM11O4 -dilute  H2S04  solution  (Table  16)  . 

(C)  Precipitation  with  Metallic  Salts; 

(a)  Acid  Solution?    In  tests  conducted  as  above  with  lead  acetates  it 
could  be  shown  that  gibberellin  is  not  precipitated  by  addition  of  mer- 
curic acetate  to  an  alcohol  solution  of  gibberellin  (Table  IT)  •    A  repe- 
tition of  the  lead  acetate  work  showed  that  some  gibberellin  is  either 
adsorbed  strongly  by  the  precipitated  lead  salts,  or  else  partly  precipi- 
tated as  insoluble  lead  salts  (Table  18). 

(b)  Neutral  Solution;  Tests  in  neutral  solution  showed  that  gibberellin 
is  not  precipitated  at  all  by  calcium  or  barium  salts.  Lead  and  mercury 
salts  appeared  to  precipitate  about  half  of  the  gibberellin  (Table  19). 

(D)  Solubility  in  Various  Solvents l 

Solubility  tests  with  various  solvents  at  their  boiling  points  showed 
that  CS2,  CCI4  and  petroleum  ether  do  not  dissolve  gibberellin,  benzene 
and  xylene  dissolved  a  little,  and  CHC13  most  of  all  (Table  12  and 
Figure  8). 

[Abstract  by  F.  H.  Stodola,  based  on  a  translation  supplied  by 
Dr.  P.  W.  Brian.    Abstracts  appear  in  C.A.  22.,  8238-8239 
(1939)  and  R.A.M.  18,  7O7-7O8  (1939).] 

YABUTA  (T.)  and  RAYASHI  (T.).  ..1939 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS  OF  THE  RICE.    PART  III. 
STUDIES  ON  PHYSIOLOGICAL  ACTION  OF  GIBBERELLIN  ON  THE  PLANT 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)         pp.  403-413  (1939).  (In  Japanese, 

with  an  English  summary  (given  below)  in  the  Bulletin  of  the 
Agricultural  Chemical  Society  of  Japan  15.  pp.  82-83  (1939),° 
5  tables;  k  graphs;  16  photographs  showing  the  effects  of  gib- 
berellin on  plants;  in  USDA  Library,  Washington,  D.  C.) 

The  physiological  action  of  gibberellin,  the  active  principle  which 
makes  the  rice  seedlings  abnormally  elongate,  upon  young  shoots  of  sev- 
eral kinds  of  plants  was  tested  by  means  of  three  different  methods  as 
below:- 
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(A)  Water  culture  experiment „ 

Young  shoots,  5  cm  in  length,  were  subjected  to  the  flask  culture  with 
the  solution  containing  0.14«— 3°5  mg  of  gibberellin  in  100  ccm  water  cul- 
ture solution  for  about  10  days*     The  plants  used  were  barley,  buckwheat, 
ryokuto  (Phaseolus  radiatus,  var.  typicus,  Prain),  rape  seed,  hechima 
(Luff a  cylindrica  Roem),  tomato,  cucumber,  cucurbit  and  morning  glory <> 

(B)  Injection  experiment. 

After  Zimmerman  and  his  coworker's  experiment, the  aqueous  solution 
of  gibberellin  was  injected  to  the  shoots  by  means  of  a  glass  tube  drawn 
to  a  capillary  at  one  end.    The  plants  used  were  cucumber,  cucurbit, 
morning  glory,  soy  bean  and  azuki  (Phaseolus  anglaris,  Wight). 

(C)  Lanolin  application  experiment. 

After  Zimmerman  and  his  coworker's  experiment,  gibberellin  was  mixed  with 
lanolin  and  applied  to  the  basal  portion  of  the  shoots  of  cucumber  with 
a  glass  rod. 

In  the  above  3  experiments,  the  plants  treated  with  gibberellin  showed 
abnormal  elongation  similar  to  rice  seedlings. 

Lamna  nauc Icostata.  Hegelm,  a  floating  weed  found  in  the  rice  field,  was 
cultured  in  solutions  containing  0.14^3°  5  m6  gibberellin  in  100  ccm 
solution  with  precautions  as  to  constancy  of  pH  and  temperature,  avoidance 
of  contamination.    After  18  days  '  culture  the  plant  number,  frond  number 
and  dry  weight  were  estimated.    The  reproduction  rate  and  dry  weight  of 
the  plant  cultured  in  solutions  containing  gibberellin  were  much  greater 
than  those  in  control  solution. 

(l)    P.  W.  Zimmerman,  F.  Wilcoxons    Contro  B„  Thompson  Inst.  Plant 
Res.,  2,  209 ^229,  (1935)^ 

[Abstracts  appear  in  C.A.  34,  1353  (19^0)  and 
R.A.M.  12,  362-363  (1940)] 

YABUTA  (To),  SUMIKI  (Y.),  and  UNO  (S. )...... .1939 

BIOCHEMICAL  STUDIES  ON  "BAKANAE"  FUNGUS  OF  RICE.     PART  IV.  THE 
CULTURAL  CONDITION  FOR  PRODUCING  GIBBERELLIN  OR  FUSARIC  ACID 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  15.,  pp.  1209-1220  (1939).  (in  Japanese; 

9  tables;  Ik  graphs;  m  USDA  Library,  Washington,  D.  C.) 

The  contents  of  gibberellin  were  compared  by  the  av.  length  of  the  rice 
seedlings.    Glycerol  was  the  most  suitable  C  source  for  the  production 
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of  gibberellin,  and  the  optimum  concn,  was  1-3  cc.  of  88$  glycerol  in 
100  cc.  of  H2G.    The  production  of  gibberellin  was  max.  when  the  fungus 
was  cultured  at  pH  3»4  for  30-45  days.    The  best  C  source  for  the  pro- 
duction of  fusarin  was  glucose.    The  production  of  fusarin  was  optimum 
when  the  fungus  was  cultured  at  pH  9.0  for  15-30  days. 

[C.A.  2k,  3314  (1940);  complete] 

567.  YABUTA  (T.)  and  HAYASHI  (T.)  1940 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE  (ADDITIONAL  REPORT) 

Agriculture  and  Horticulture  (N5gy5  oyobi  Engei)  12.  (No.  10), 

pp.  1991-1998  (1940).  (In  Japanese;  many  tables;  2  figures; 

in  USDA  Library,  Washington,  D.  C.) 

The  effect  of  gibberellin  on  amylase  production  in  germinating  seeds  is 
reported.    This  article  is  essentially  the  same  as  that  of  Hayashi  en- 
titled "Effect  of  Gibberellin  on  the  Activity  of  Amylase  in  Germinated 
Cereal  Grains"  in  Nippon  Nogei-kagaku  Kaishi  16,  pp.  531-538  (1940) 
(see  Abstract  133 )• 

[Abstract  by  F.  H.  Stodola] 

568.  YABUTA  (T.)  and  HAYASHI  (T.)  1940 

BIOCHEMICAL  STUDIES  OF  "BAKANAE"  FUNGUS  OF  RICE 

Journal  of  the  Imperial  Agricultural  Experiment  Station  (Japan)  2> 
pp.  365-400  (1940).  (in  Japanese,  with  an  English  resume 

(given  below)  on  pp.  396-400;  25  tables;  7  plates  (following  p.  400) 
showing  the  effects  of  gibberellin  and  fusaric  acid  on  plants;  in 
USDA  Library,  Washington,  D.  C.) 

The  disease  known  by  the  Japanese  name  of  Bakanae-byo  is  very  common  in 
Japan  and  is  found  throughout  the  country.    It  is  caused  by  the  fungus 
Gibberella  Fujikuroi  (Saw)  Wollenweber,  formerly  known  as  Fusarium 
Heterosporum  Nees,  and  occurs  mostly  in  rice  nurseries  where  the  seed- 
lings attacked  have  characteristic  symptoms  differing  from  normal  seed- 
lings in  that  they  grow  to  abnormal  height,  have  slenderer  leaves,  and 
stems  of  a  more  pale  green. 

FUSARIC  ACID,  A  SUBSTANCE  RETARDING  THE  GROWTH 
OF  RICE  SEEDLINGS 

Some  literatures  [12,  13,  25]  have  reported  that  according  to  the  cul- 
tural condition  of  the  fungus  a  toxic  substance  is  excreted  which  retards 
the  growth  of  rice  seedlings  and  attempts  were  made  to  isolate  this  sub- 
stance from  the  cultural  solution  of  the  fungus. 
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The  results  are  summarized  as  follows: 

1)  "Bakanae"  fungus  was  cultured  at  25 °C  in  a  solution,  the  composition 
of  which  is  shown  on  page  368.    After  one  month  the  cultured  solution  was 
filtered  from  the  mycelium  and  concentrated  under  reduced  pressure  to  a 
syrup o    This  syrup  was  acidified  with  sulphuric  acid  and  extracted  with 
ether.    Upon  removal  of  the  solvent  from  the  extract,  crystals,  melting 
at  l84°C,  identified  as  succinic  acid,  were  obtained  (cf.  Analysis  I). 

2)  The  concentrated  filtrate  mentioned  above,  added  with  acetic  acid  and 
sodium  acetate,  was  extracted  with  petroleum  ether  when  a  crystalline  mass 
was  obtained.    By  recrystallization  from  hot  ligroin  it  separated  as 
colourless,  long  plates  which  melted  at  108-9°C  (yield:    about  O.5-I.O  g 
per  10  liters  of  the  cultured  solution).    This  substance  was  readily  solu- 
ble in  water  and  most  organic  solvents.     Its  aqueous  solution  which  is 
weakly  acidic  to  litmus  paper  gives  precipitates  with  several  metallic 
salts  such  as  copper  acetate,  ferric  chloride,  lead  acetate,  silver  nitrate, 
mercuric  chloride  and  barium  hydroxide.     It  is  also  precipitated  by  phos- 
photungstic  acid,  jod-jodkali  and  other  alkaloidal  reagents.    The  aqueous 

or  chloroform  solution  neither  decolourizes  bromine  nor  reduces  the 
ammoniacal  silver  nitrate  solution.    The  composition  of  this  substance 
corresponds  to  the  formula  CxoHisNC^  (cf .  Analysis  II)  for  which  the  name 
fusaric  acid  was  proposed  according  to  the  scientific  name  of  the  causal 
fungus.    Fusaric  acid  gives  a  violet  crystalline  copper  salt,  analysis  of 
which  shows  that  it  is  a  monobasic  acid  (Analysis  III).    Fusaric  acid  also 
gives  rise  to  isocinchomeronic  (cf.  Analysis  VI)  and  propionic  acid  by  the 
oxidation  with  potassium  permanganate  in  alkaline  solution.    The  former 
was  characterized  by  the  formation  of  the  dimethyl  ester  melting  at  163- 
k°G  (Analysis  VII)  and  also  by  the  conversion  into  nicotinic  acid  when  it 
is  heated  a  little  over  its  melting  point.    The  latter  was  then  derived  to 
p-Br-phenacylester  (Analysis  V),  M.P.  63-K*C,  and  identified  by  comparing 
with  an  authentic  specimen.    The  results  confirm  the  fact  that  fusaric 
acid  is  a  pyridine  derivative  which  has  two  side  chains,  namely  -C00H  and 
-C4H9,  in  the  positions  of  2  and  5  respectively.    For  the  side  chain 
-C4H9  there  are  four  possible  forms,  i.e. 

CH3 

-CH2-CH2-CH2-CH3         — CH— CH2-CH3  —  CH.2-CH— CH3  -C-CH3 

(I)  CH3     (II)  CH3  (III)        CH3  (IV) 

Judging  from  the  fact  that  it  yielded  propionic  acid  on  oxidation,  normal 
butyl  radical  (i)  may  be  most  reasonable.    Further  work  is  now  in  prog- 
ress in  order  to  settle  this  point. 

On  distillation  of  fusaric  acid  mixed  with  calcium  oxide,  decarboxylation 
product  CgH13N,  named  fusarinin,  was  formed.  Fusarinin  was  characterized 
as  picrate  melting  at  li+2°C  (cf.  Analysis  IV).    By  oxidation  fusarinin 


Y 

Abstract 
568 

with  potassium  permanganate  in  alkaline  solution,  nicotinic  acid  and  pro- 
pionic acid  were  obtained.    From  these  results  it  has  been  ascertained 
that  the  carboxyl  group  of  fusaric  acid  is  linked  to  the  position  2  and 
the  side  chain  -C4H9  to  5  of  the  pyridine  nucleus.    Thus  the  chemical 
composition  of  fusaric  acid  was  established  as  5-butyl-pyridine-2-carbox- 
ylic  acid. 

3)    Fusaric  acid  is  so  injurious  to  the  rice  seedling,  that  even  in  the 
concentration  of  a  millionth  the  growth  of  rice  seedlings  is  injured 
(see  Plate  LII  2). 

GIBBERELLIN,  A  SUBSTANCE  MAKING  THE  RICE  SEEDLINGS 
GROW  ABNORMALLY  TALL 

In  1926  Kurosawa  [7]  reported  that  rice  seedlings  grow  abnormally  tall 
when  cultured  in  a  sterilized  filtrate  of  the  cultured  solution  of 
"Bakanae"  fungus,  in  the  same  degree  as  they  are  infected  by  the  causal 
fungus.    Hence  he  suggested  that  this  abnormal  elongation  of  rice  seed- 
lings was  due  to  the  toxic  excretions  of  the  causal  fungus.    With  the 
view  of  isolating  this  toxic  substance  in  a  pure  state  and  to  make  clear 
the  mechanism  of  the  action  upon  the  plant,  chemical  and  physiological 
investigations  were  undertaken  by  the  present  authors.    The  substance  in 
question  was  given  the  name  gibberellin  according  to  the  scientific  name 
of  the  fungus. 

The  results  obtained  are  summarized  as  follows; 

l)    Chemical  study:    The  estimation  of  the  activity  upon  rice  seedlings 
of  the  solution  to  be  tested  was  mainly  carried  out  under  sterilized 
conditions  [12],  using  a  large  test  tube  (length  30  cm,  inner  diameter 
3  cm),  seeds-beds  of  agar  and  sterilized  rice  seeds.    Young  seedlings 
3-5  cm  in  length  were  cultured  in  the  test  tube  containing  the  solution 
to  be  tested,  and  after  the  lapse  of  a  week  at  28-30°C  the  length  of 
tops  of  the  seedlings  was  estimated. 

The  aqueous  solution  of  gibberellin  was  thermostable  (cf.  Table  II),  and 
it  was  adsorbed  by  animal  charcoal  or  active  carbon  (cf .  Table  V,  and 
Plate  LIII  3)>  from  which  it  was  easily  eluted  by  methanol  ammonia  or 
methanol  pyridine  (cf.  Table  VII,  and  Plate  LIII  4,5).    From  aqueous  or 
dilute  alcoholic  solution  it  was  not  precipitated  in  acid  medium  by  lead 
acetate  (cf.  Table  X,  and  Plate  LIV  2).    From  the  neutral  (cf.  Table 
XIII)  or  alkaline  solution  with  sodium  bicarbonate  it  was  not  extracted 
with  ether  (cf .  Table  XIV,  and  Plate  LIV  3),  but  was  easily  extracted 
from  the  acidified  solution  with  sulphuric  acid  (cf.  Table  III).     It  is 
stable  for  dilute  sulphuric  acid  solution  but  very  unstable  for  dilute 
potassium  hydroxide  solution  (cf.  Table  XVI,  and  Plate  LIV  4,5);  not  oxi- 
dized by  potassium  permanganate  in  acid  solution  (cf.  Table  XVII);  not 
precipitated  by  Ca-  or  Ba-acetate,  but  slightly  precipitated  by  lead 
and  mercuric  acetate  in  neutral  medium  (cf.  Table  XX);  insoluble  in  car- 
bon disulphide,  carbon  tetrachloride  and  petroleum  ether;  hardly  soluble 
in  benzene  and  xylene;  slightly  soluble  in  chloroform  (cf.  Table  XXI, 
and  Plate  LV  1,2). 
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The  isolation  of  gibberellin  from  the  filtrate  of  the  cultured  solution 
was  carried  out  as  follows: 

The  fungus  was  cultured  at  25  °C  in  the  solution  made  up  of  3  g  NH4CI, 
3  g  KH2P04  and  3  cc  glycerine  and  1000  cc  water.    After  about  a  month  the 
culture  fluid  was  filtered,  25  g  animal  charcoal  or  active  carbon  per  10 
liters  filtrate  was  added  and  mixed  well.    The  charcoal  which  adsorbed 
gibberellin  was  filtered,  washed  and  dried.    It  was  then  treated  with 
methanol  ammonia  (97«5$  methanol,  2.5$  cone,  ammonia  solution).    This  car- 
bon infusion  was  filtered,  and  an  eluate  obtained  was  evaporated  to  dry- 
ness under  diminished  pressure.    The  residue  was  dissolved  in  sodium 
bicarbonate  solution  and  exhaustively  extracted  with  ether  to  remove  basic 
and  neutral  contaminations.    The  bicarbonate  solution  layer  was  then  acidi- 
fied with  sulphuric  acid  and  again  extracted  with  ether.    The  ether  solu- 
ble substance  was  dissolved  in  dilute  alcoholic  solution  and  lead 
subacetate  was  added.    The  precipitate  thus  occurring  was  discarded.  The 
filtrate,  from  which  the  excess  of  lead  was  removed  with  hydrogen  sulphide, 
was  then  evaporated  to  dryness  under  reduced  pressure,  and  the  residue  was 
extracted  with  ether.    Thus  about  0„2  g  of  gibberellin  was  obtained  as 
white  powder,  containing  neither  ash,  nitrogen,  phosphorus  nor  sulphur. 
The  aqueous  solution  of  gibberellin  had  an  acid  reaction  to  the  litmus 
paper,  and  was  turbid  but  became  clear  when  KOH,  NaOH  or  NaHC03  was  added. 
Thus  gibberellin  is  presumed  to  be  an  organic  acid. 

2)    Physiological  study:    By  three  different  methods  the  physiological 
effect  of  gibberellin  upon  several  kinds  of  young  plants  as  stated  later 
was  estimated c 

(A)  Water  culture  experiment:-  Gibberellin  was  dissolved  at  a  concentra- 
tion of  0.14,  0.7,  3.5  mg  in  100  cc  of  the  water  culture  solution,  the 
composition  of  which  is  shown  on  page  386.    Young  shoots,  5  cm  i-n  length, 
were  subjected  to  the  flask  culture  with  the  solution  of  gibberellin.  The 
plants  used  were  barley,  buckwheat,   'ryokutS'   (Phaseolus  radiatus ) .  rape, 
'hetima'  (Luff a  cvlindrica  Roem).  tomato,  cucumber,  cucurbit  and  morning 
glory . 

The  results  of  this  experiment  are  shown  in  Table  XXIII  and  also  Plate 
LV  U-LVII  2.    The  effect  of  gibberellin  upon  the  length  of  the  tops  of 
the  young  shoots  used  was  different  in  relation  to  their  family  to  which 
they  belonged.    The  growth  of  'hetima'  and  cucumber  was  very  vigorous. 
The  growth  of  roots  was  retarded  by  gibberellin  application.    The  cucumber, 
cultured  for  rather  a  long  period  in  a  dilute  concentration  of  gibberel- 
lin solution,  grew  vigorously  and  its  dry  matter  tended  to  increase.  With 
the  view  of  investigating-  the  effect  of  light  and  carbon  assimilation  upon 
the  elongation  caused  by  gibberellin,  etiolated  seedlings  of  rice  and 
'ryokut©'  were  cultured  in  darkness,  with  or  without  gibberellin.  As 
shown  in  Table  XXII  and  XXIII  3,  it  was  found  that  gibberellin  was  also 
effective  in  the  dark  where  no  carbon  assimilation  takes  place. 

(B)  Injection  experiment:-  After  Zimmerman  and  his  co-worker 's~  experi- 
ment with  several  chemical  compounds  [75] ,  an  aqueous  solution  of  gib- 
berellin was  injected  into  plants  by  means  of  a  glass  tube  drawn  to  a 
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capillary  at  one  end.    The  plants  used  were  cucumber,  cucurbit,  morning 
glory,  soybean  and  'azuki'   (Phaseolus  angularis ,  Wight).    The  results  ob- 
tained are  shown  in  Table  XXIV  and  Plates  LVII  3-LVIII  3. 

(C)    Lanolin  application  experiment:-  After  Zimmerman  and  his  co-worker's 
experiment,  gibberellin  mixed  with  lanolin,  was  applied  to  the  basal  por- 
tion of  the  shoots  of  cucumber.    The  results  are  shown  in  Table  XXV  and 
Plate  LVIII  4» 

In  both  experiments  (B  and  C)  abnormal  elongation  of  the  plants  treated 
with  gibberellin  was  observed. 

[Abstracts  appear  in  C.A.  3J5_,  4803  (1941)  and 
R.A0Mo  20,  491  (1941)] 

569.    YABUTA  (T.),  SUMIKI  (Y.),  KATAYAMA  (E. ),  and  MOTOYAMA  (H. )......  .19^0 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE.     PART  7.    THE  CULTI- 
VATION CONDITIONS  FOR  PRODUCING  GIBBERELLIN.  (2) 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  16,  pp0  II57-II58  (1940).  (In  Japanese; 

2  tables;  in  USDA  Library,  Washington,  D.  C.) 

In  our  fourth  paper  (Nippon  Nogei-kagaku  Kaishi  15,  pp.  1209-1220  (1939)) 
(see  Abstract  566 ),  the  cultivation  conditions  for  the  small  scale  pro- 
duction of  gibberellin  and  fusaric  acid  by  means  of  the  *bakanae"  fungus, 
as  well  as  the  abnormal  growth  effect  on  the  rice  plant,  were  confirmed 
and  reported. 

In  order  to  study  the  chemical  structure  of  gibberellin  (G),  a  large 
scale  cultivation  of  the  "bakanae"  fungus  was  repeated  ten  or  more  times 
under  the  conditions  described  in  Paper  IV. 

After  confirmation  of  the  fact  that  there  was  no  mistake  in  the  isola- 
tion of  G,  this  paper  is  presented.    However,  due  to  the  unavailability 
of  glycerol  during  this  work,  only  one  experiment  was  carried  out  with 
a  glycerol  concentration  as  high  as  3$» 

Experimental 

Each  cultivation  unit  (l80  liters)  was  divided  into  300  parts  (600  ml. 
per  1  liter  flat-bottomed  flask)  or  150  parts  (1200  ml.  per  2 -liter 
flask).    The  composition  of  the  cultivation  broth  was  the  same  as  that 
given  in  Part  4.    From  the  middle  of  June  to  the  end  of  September,  all 
the  flasks  were  kept  at  room  temperature.    During  the  other  seasons,  part 
of  them  were  held  at  room  temperature  and  the  rest  at  25°.    To  show  the 
variation  in  the  room  temperature,  the  maximum  and  minimum  temperatures 
of  each  month  are  presented  in  Table  II. 

In  Table  I,  "crude  crystalline  G"  represents  the  material  which  crystal- 
lized out  on  the  walls  of  the  container  during  the  extraction.  "Crude 
powder  G"  gives  the  weight  of  gibberellin  obtained  by  evaporation  of  the 
extracting  solvent. 
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[Translation  by  H.  Sasame:  an  abstract  appears  in 
C.A.  44,  10814  (1950).] 

570.  YABUTA  (T.),  SUMIKI  (Y. ),  MURAYAMA  (N.),  and  SUZUKI  (K. )  1941 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE.     PART  8.     THE  EFFECTS 
OF  GIBBERELLIN  ON  SPECIAL  COMPONENTS  AND  SPECIAL  TISSUES  OF  PLANTS 
(3).    THE  EFFECTS  OF  GIBBERELLIN  ON  THE  COMPONENTS  OF  SOYBEAN  MALT 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  12,  PP«  527-528  (1941).  (in  Japanese; 

6  tables;  in  USDA  Library,  Washington,  D.  C.) 

Soybean  malt  was  grown  from  I5O  g.  of  soybeans  soaked  in  0.001$  crude  G. 
solnc    The  lengthening  effect  of  G.  was  observed  from  the  3rd  day,  and 
the  soybean  malt  was  on  an  av.  2-4  cm.  longer  when  treated  with  G.  than 
when  not  treated.    The  wt.  of  the  treated  malt  was  similar  to  that  of  the 
untreated o    The  asparagine  content  was  not  affected.    Vitamin  C  content 
was  increased  by  treatment  with  G.  from  38.8  to  40  0 5-41.0  mg.  $  on  the 
7th  day,  from  34.3  to  43.1-4-3.4  mg.  $  on  the  9th  day. 

[C.A.  44,  10814  (1950);  complete] 

571.  YABUTA  (T.),  SUMIKI  (Y. ),  TAMURA  (T.),  and  MURAYAMA  (N.)..  .1941 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE,     PART  9.  CHEMICAL 
CONSTITUENTS  OF  THE  FUNGUS  (l) 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  12,  pp.  673-676  (1941).  (In  Japanese;  in 

USDA  Library,  Washington,  D.  C.) 

The  "bakanae"  fungus  body  contained  moisture  8.84,  crude  protein  40.25, 
crude  fat  6.O7,  crude  fiber  13.94,  ash  1.94,  carbohydrate  O.57,  amino 
N  2„14#.    From  the  Et20-sol.  part,  yielding  4.9-7.3$,  an  unsaponifiable 
fraction  (l5„2-20.3$)  was  obtained  contg.  a  mixt.  of  sterols  (ergosterol 
and  possibly  fungisterol)  and  hydrocarbon,  m.  66°,  probably  Q>2.2^3e) 
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which  was  hydrogenated  with  Pt  black  as  a  catalyst,  probably  to  C22H3a; 
the  iodine  value  of  the  original  hydrocarbon  was  l80„44,  176025  (2  meas- 
urements); the  theoretical  value  for  C22H36  is  169.4.    From  the  Et20- 
insol.,  H20-insol.  MeOH-sol.  part,  a  red  coloring  matter  was  isolated 
(yield  0.05$)  but  not  as  crystals.    From  the  Et20-insol.,  MeOH-sol., 
H20  sol.  part,  pptd.  with  Pb  acetate,  org.  acids  were  obtained,  among 
which  oxalic  acid  was  identified.    The  filtrate  from  the  Pb  acetate  ppt. 
was  pptd.  with  phosphotungstate,  and  org.  bases  were  obtained,  among 
which  adenine  (identified  as  its  picrate,  C5H5N5.C6H3N307,  decompg.  at 
283-4°)  and  betaine  (decompg.  at  228°,  its  picrate  decompg.  at  l8l°) 
were  sepdo,  the  yields  from  5«5  kg.  dried  fungus  body  being  0.5  and  0.55 
g.,  respo    From  the  Et20-insol.  MeOH-insolo,  H20-sol.  part,  EtOH  pptd.  a 
mucilage,  composed  of  a  uronic  acid,  ketose,  galactose,  and  pentose » 

[C.A.  ijlt,  10814  (1950);  complete.    By  title  only  in 
Biol.  Abstr.  1942.  I9067] 
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BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE.     PART  10.     THE  CHEMI- 
CAL CONSTITUTION  OF  GIBBER ELLIN.  (l) 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  12,  pp.  721-730  (I94l).  (In  Japanese; 

4  figures,  one  graph;  2  tables;  in  USDA  Library,  Washington, 
Dc  C.) 

The  crude  G.,  sepd.  from  the  metabolite  of  "bakanae"  fungus,  Gibberella 
fu.iikuroi .  was  sepd.  into  2  kinds  of  crystals,  designated  as  G.  A  and  G. 
B.    Active  C  was  added  to  the  culture  soln.  of  "bakanae"  fungus  to  ad- 
sorb G.,  the  adsorbent  was  eluted  with  NH^OH-MeOH  (coned.  MH4OH  100  cc. 
plus  MeOH  4  1.),  the  eluate  was  evapd.  at  a  lower  temp,  and  extdo  with 
Et20  contg.  NaHC03,  the  residue  was  extd.  with  Et20  contg.  H2S04  and  the 
ext.  was  evapd.  to  give  a  sirup  (crude  G.).    The  crude  G.  was  treated 
with  CsH6;  Go  A  is  insol.,  while  G.  B  is  sol.     G.  A  was  obtained  as 
colorless  short  columns,  decompg.  at  242-4°  4-  36. 1°,  and  it  did  not 

contain  crystn.  H20,  or  S,  N,  or  P.     It  did  not  show  absorption  bands 
even  in  0.001  M  soln„    The  analysis  and  mol.-wt.  detn.  corresponded  to 
C22H2607.     It  did  not  give  a  reaction  for  sugars  after  hydrolysis;  thus 
it  is  not  a  glycoside.    It  dissolved  in  coned.  H2S04  to  give  blood -red 
color  through  light-blue.    It  did  not  give  the  reactions  of  sterols, 
with  FeCla  or  Na  nitroprusside,  and  it  did  not  reduce  Fehling  soln., 
cold  or  hot.     It  was  easily  sol.  in  ales.,  insol.  or  difficultly  sol.  in 
aromatic  solvents.    The  lengthening  effect  of  G.  A  was  observed  in 
0.0000125$  soln.    The  presence  of  an  OH  group  in  G.  A  was  shown  by  for- 
mation of  a  monomethyl  deriv.,  columns,  m.  I85-70,  and  a  monoacetyl 
deriv„,  columns,  m.  233-8".    When  treated  with  CH2N2,  G.  A  produced  a 
monomethyl  ester,  columns,  m.  220-1°.    The  formation  of  a  ^-bromophenacyl 
ester,  columns,  m.  188-90°,  indicated  the  presence  of  1  C00H.  Methyla- 
tion  with  Me2S04  was  not  successful.    G.  B  (C19H2203)  colorless,  long 
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columns ,  m.  197-9%  [05]p  -82. 3%  shoved  specific  absorption  bands.  Color 
reaction  with  coned.  H2S04  was  neg.,  it  did  not  react  with  FeCl3  or  Na 
nitroprusside,  it  showed  no  reactions  of  sterols.     It  was  easily  sol.  in 
ales.,  difficultly  sol,  in  aromatic  solvents,  except  hot  G6Eq.  The 
lengthening  effect  of  G.  B  was  far  less  than  that  of  G.  A;  it  was  evident 
at  0o0002$  for  young  rice  plant.    Unlike  G.  A,  G„  B  did  not  disturb  the 
growth  of  the  roots.    Catalytic  reduction  and  bromination  of  G0  B  were 
unsuccessful o    It  was  not  clear,  whether  G.  B  was  produced  by  the  fungus,  or 
"vas  formed  secondarily  during  the  sepn.  procedure  from  G.  A.    When  G,  A 
was  boiled  with  NH4OH  in  EtOH,  crystals  probably  identical  with  G»  B  and 
other  columns,  C22H2s^Qt  decompgo  at  243-5%  were  obtained.     The  latter 
mixed  with  G.  C  (cf.  Part  XI,  below)  lowered  the  m.p.;   [a]D  +  26°.  When 
G.  A  was  reduced  catalytically  with  Pt  oxide ,  C22H32O7,  columns,  m. 
187-9°,  corresponding  to  hexahydro-G.  A  and  C22H2GO7,  columns,  m.  27O-I0 
(decompn.),  corresponding  to  dihydro-G.  A  were  obtained;  the  former  had 
no  lengthening  action;  the  latter  had  such  action.     Further  catalytic 
reduction  of  these  2  compds.  was  not  successful.     On  boiling  with  mineral 
acid,  the  former  produced  C22H26O7  (identical  with  that  of  Go  A),  decompg. 
269-70%  with  a  little  lengthening  action,  while  the  latter  gave  no  reac- 
tion product  and  retained  the  lengthening  action.     On  boiling  with  KOH, 
3  kinds  of  crystals,  m.  170-3%  254-8°,  and  258-60%  were  obtained  from 
the  acid  fraction,,    The  3^d  crystal  was  identical  with  C22H26O7,  m. 
256-8 %  obtained  by  treating  G.  C  with  10$  KOH.    Boiling  G.  A  with  KOH 
gave  a  specific  odorous  substance  in  the  neutral  and  phenolic  fractions. 
The  sirup  from  the  acid  fraction,  obtained  by  boiling  for  1  hr<,  with  1$ 
KOH,  showed  fairly  strong  lengthening  action.    When  G.  A  was  subjected  to 
KOH  fusion  at  140-255°,  a  small  amt.  of  crystals,  m.  125°,  was  formed, 
together  with  propionic  acid. 

[CoA.  44,  IO8U-IO8I5  (1950),  complete] 
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BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE„     PART  11.     THE  CHEMI- 
CAL CONSTITUTION  OF  GIBBERELLIN.  (2) 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  II,  pp.  894-900  (1941 ).  (In  Japanese; 

4  figures;  in  USDA  Library,  Washington,  D.  C. ) 

Gibberellin  A  (i),  C22H26O7,  was  easily  changed  to  gibberellin  B  (II), 
C19H22O3,  by  the  action  of  dil.  HC1  or  dil.  H2S04  at  50-70° „    When  I 
was  boiled  with  dil.  mineral  acid,  3  cryst.  substances,  designated  gib- 
berellin C  (III),  gibberic  acid  (IV),  and  isogibberic  acid  (V),  were 
obtained o    III  had  more  lengthening  action  on  rice  plant  than  II; 
columnar  crystals,  m.  25I-20  (decompn.),  [a]p  49.9°;  it  was  found  to  be 
C22H2a08>  and  supposed  to  be  the  monohydrate  of  I.     No  absorption  band 
was  found  even  in  0.001  M  of  III.    Analyses  of  the  acetylation,  methyla- 
tion,  and  benzoylation  products  of  III  were  identical  with  those  of  the 
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derivs.  of  I;  mixed  m.  ps.  were  lower.     Catalytic  hydrogenation  left  III 
unchanged o    When  III  was  boiled  with  10$  KOH,  no  volatile  acid  was  formed, 
but  columnar  crystals,  G22E260y,  m.  258-60°  (decompn.)  were  obtained,  the 
same  substance  as  was  obtained  by  treating  I  with  5$  KOH.     IV  was  C19H22- 
03,  columnar  crystals,  m.  153-4°,  [cl]q  0°;  IV  had  no  lengthening  action 
on  rice  plant.    When  recrystd.  from  hot  dil.  HC1  or  hot  EtOH,  IV  was  con- 
verted to  V.    A  specific  absorption  band  of  IV  similar  to  that  of  diphenyl- 
me thane  was  observed.    IV  had  one  CO  and  one  C00H  group;  it  could  not  be 
acetylated  or  benzoylated;  it  forms  an  oxime,  C19H2202N0H,  needles,  m. 
225-30°,  and  a  monomethyl  ester,  C18H210C00CH3,  columnar  crystals, 
m.  116-17°.    It  is  not  hydrogenated  with  PtO  as  a  catalyst 0    On  KOH  fusion, 
IV  formed  a  small  quantity  of  volatile  acid  and  an  acid  of  columnar 
crystals,  m.  250-2"°;  the  latter  acid  was  not  identical  with  III,  and  could 
not  be  acetylated.    On  oxidation  with  H202  or  with  KMn04,  IV  changed  to 
crystals,  m.  183-4 0  (not  identical  with  succinic  acid)  and  m.  245-7° 
(decompn.).    V,  C19H2203,  columnar  crystals,  m.  173-4°,  [<2]d  0°,  showed 
an  absorption  band  similar  to  that  of  IV;  it  had  no  lengthening  action. 
When  recrystd.  from  water-contg.  solvents,  V  again  became  IV.    During  the 
changes  from  I  to  II  and  from  I  to  IV,  C3H4O4  must  have  been  removed. 
Volatile  substances  were  exarado,  but  no  volatile  acids,  no  oxo  compds,, 
and  no  C02  were  detected. 

[C.A.  44,  IO815  (1950);  complete] 
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BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE.     PART  12.     THE  CHEMI- 
CAL CONSTITUTION  OF  GIBBER ELLIN.  (3) 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  12,  pp.  975-984  (1941).  (In  Japanese;  in 

USDA  Library,  Washington,  D.  C.) 

Dry  distn.  of  I,  II,  IV,  and  V,  with  Se  gave  a  ketone,  designated  gib- 
berone  (VI),  and  a  hydrocarbon,  gibberene  (VII).    When  crude  gibberel- 
lin  was  distd.  with  Pd-C,  VII  was  formed.    When  IV  was  distd.  with  Zn 
dust,  VII  was  formed.    VI,  CiaHisO,  a  ketone,  colorless  tabular 
crystals,  m.  127-8°,  showed  a  specific  absorption  band,  and  had  no 
lengthening  action  on  the  rice  plant;  it  could  not  be  acetylated;  it 
formed  the  oxime,  CisHxeNOH,  needles,  m.  139-43°.    Dry  distn.  of  VI  with 
Se  gave  VII.    VI  was  oxidized  by  chromic  acid  to  a  cryst.  acid,  needles, 
m.  154°.    VII,  Ciea16,  bright  white  scaly  crystals  (recrystd.  from  70$ 
EtOH),  m.  107-8°.    From  VII  the  trinitrobenzoate,  C16H16C6H3 (N02)3, 
yellow  needles,  m.  98°;  and  the  picrate,  C16H16C6H2 (N02)3 (OH) ,  orange 
needles,  m.  84-5°.    VII  showed  a  specific  absorption  band  almost  identi- 
cal with  that  o-f  fluorene.    VII  is  supposed  to  be  a  substituted  fluorene. 
VII  is  oxidized  by  Na2Cr207  to  gibberenone  (VIII)  and  gibberenonemono- 
carboxylic  acid  (IX).    VIII,  C16H140,  yellow  needles,  m.  77-8°  (recrystd. 
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from  60$  EtOH;  oxime,  C16H14N0H,  light-yellow  needles ,  m.  184-5°.  VIII 
showed  a  specific  absorption  band  very  "similar  to  that  of  fluorenone. 

CioHisOo,  yellow  needles  (recrystd.  from  EtOH),  m.  512-13°  (de- 
compn.),  difficultly  sol.  in  NaHC03,  and  easily  sol.  in  Na2C03,  gave  an 
absorption  band  very  similar  to  that  of  fluorenone.    Fusion  of  VIII  with 
KOH  in  diphenyl  ether  gave  cryst.  berenic  acid  (X),  C16H1S02,  colorless 
columnar  crystals,  m.  126-7°;  absorption  band  very  similar  to  that  of 
biphenyl-2-carboxylic  acid  (cf.  Huntress  and  Seikel,  C.A.  22.,  4227s). 
X  was  oxidized  with  KMn04  in  a lk.  soln.  at  85-95° ,  to  biphenyltricarbox- 
ylic  acid  (Xl)  and  methylbiphenyltricarboxylic  acid  (XII).    XI,  C15H10- 
0S,  colorless  rhombic  crystals  (recrystd.  from  dil.  EtOH),  m.  302-3°. 
XII,  C16H1206,  light-yellow  powder,  m.  305-10°;  its  absorption  band  in- 
dicated it  was  a  deriv.  of  biphenyl-2-carboxylic  acid  with  a  side  chain 
of  Et  or  Me.    But  XII  has  not  yet  been  crystd.    XI  treated  with  coned. 
H2S04  gave  fluorenonedicarboxylic  acid  (XIII),  yellow  needles,  m.  285°, 
absorption  band  not  similar  to  that  of  biphenyl-2-carboxylic  acid,  but 
almost  identical  with  that  of  fluorenone;  thus  it  was  considered  that 
C00H  at  C-2  of  the  biphenylyl  nucleus  was  combined  to  the  C-21  to  form 
a  fluorenone  nucleus.    Thus  XIII  should  be  a  fluorenone  deriv „  with 
2  C00H  groups,  and  the  attaching  points  should  be  the  same  as  those  of 
Et  and  Me  commonly  attaching  to  I,  II,  VI,  and  X.    Among  the  6  isomers 
(of  17  possible)  of  fluorenonedicarboxylic  acid  in  the  literature, 
4, 5-fluorenonedicarboxylic  acid,  m.  285°,  was  identical  in  its  color 
and  m.p.  with  XIII.    This  point  was  not  ultimately  proved,  but  was  con- 
sidered to  be  most  probable.    Then  the  following  structures  would  be 
applicable:    4-ethyl-5-methylfluorene  (for  VII),  4 -ethyl -5 -me thy 1-9- 
fluorenone  (for  VIII),  and  2-carboxy-6-methyl-2 ' -ethylbiphenyl  or 
2-carboxy-6-ethyl-2 1 -methylbiphenyl  (for  X). 

[C.A.  44,  10816  (1950);  complete] 
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BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE.     PART  13.    THE  EFFECTS 
OF  GIBBERELLIN  ON  SPECIAL  COMPONENTS  AND  SPECIAL  TISSUES  OF  PLANTS. 
(4).     THE  ACTION  OF  GIBBERELLIN  ON  TOBACCO  SEEDLINGS.  (l) 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  XL,  pp.  1001-1004  (l94l).  (In  Japanese; 

3  tables;  5  figures;  in  USDA  Library,  Washington,  D.  C.) 

This  is  a  study,  carried  out  at  our  request,  of  the  biological  effect 
of  gibberellin  on  tobacco  seedlings  as  reported  by  Hideo  Tshukada,  Head 
of  the  Hayano  Experiment  Station,  Tobacco  Monopoly  Bureau.    We  express 
our  thanks  to  Mr.  Tanaka  and  Mr.  Takahashi  for  carrying  out  the  experi- 
mental work.    This  paper  presents  preliminary  experiments  performed 
last  year;  this  year  we  have  requested  a  survey  of  the  effect  of  gibber- 
ellin on  the  quality  of  tobacco  and  on  the  content  of  nicotine  and  other 
components . 
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Experimental 

L        Methods  and  Test  Plants. 
An  injection  method  was  used. 

(1)  Pot  Test, 

A  tobacco  seedling  was  planted  in  a  porcelain  pot  which  had  an  area  of 
108  sq.  ft.    After  it  had  rooted  firmly,  0.2  ml.  of  gibberellin  solution 
200  (containing  about  2  mg.  of  gibberellin)  was  injected  and  at  the 

same  time  an  untreated  seedling  was  planted  for  comparison. 

(2)  Bed  Test. 

Tobacco  seedlings  were  transferred  to  a  group  section.    After  they  rooted 
firmly,  gibberellin  solution  was  injected  as  in  the  pot  test.  Growth 
responses  were  compared  with  those  of  a  control.     "Rusuchika"  (Brazil) 
and  "Enshu-ha"  was  used  for  the  pot  test,  and  yellow  varieties  named 
"Cash"  and  "Hatano-ha"  for  the  group  test. 

II.  Test  Period. 

In  both  tests  injections  were  made  on  *July  23,  19*4-0.     Because  of  the  re- 
markable response,  the  growth  survey  was  made  on  August  8  and  photographs 
taken  at  that  time. 

III.  Experimental  Results. 

As  figures  1  and  h  show,  the  plants  showed  remarkable  increases  in  height 
regardless  of  species;  however,  the  surface  areas  of  leaves  were  decreased 
and  the  leaves  were  paler  green.     The  results  of  the  growth  survey  of  the 
test  sections  and  the  controls  on  the  date  of  injection  as  compared  with 
that  of  the  day  of  photographing  are  shown  in  the  following  table.  [See 
next  page . ] 

As  Table  I  shows,  at  the  beginning  of  the  experiment  the  growth  conditions 
of  the  tobacco  seedlings  in  both  test  and  control  were  almost  identical. 
But,  by  August  8  the  plant  height  and  the  number  of  leaves  of  all  species 
in  the  treated  sections  was  several  times  that  of  the  controls.  Compared 
with  the  control,  the  plant  height  of  "En-shu-ha,"  "Rusuchika," 
"Hatano-ha"  and  "Cash"  was  h.6,  3.7,  3  and  1.7  times  respectively;  and 
the  number  of  leaves  of  "Rusuchika,"  "En-shu-ha,"  "Cash"  and  "Hatano-ha" 
was  1.7,  l-5>  1*2  and  1.2  times  respectively. 

The  increase  in  height,  as  well  as  the  number  of  leaves  of  all  the  species 
in  the  treated  sections  was  in  the  range  from  10  X-^-  20  -  30  X.     The  in- 
crease in  height  of  "Enshu-ha,"  "Hatano-ha,"  "Rusuchika"  and  "Cash"  was 
kQ,  26.3,  8.9  and  5.1  fold,  respectively,  and  the  increase  in  the  number 
of  leaves  of  "Rusuchika,"  "En-shu-ha,"  "Cash"  and  "Hatano-ha"  was  3.3, 
3.1,  1.3,  and  1.3  respectively. 
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Table  II.     Comparison  of  seedling  height  and  number  of  leaves  for 
treated  plants  versus  controls  on  August  8.  (Assuming 
control  value  of  100) 


Test  Plant 

Section 

Seedling  Height 

No.  of  Leaves 

Rusuchika 

Control 

100 

100 

Pot 

Test 

365 

166 

Test 

En-Shu -ha 

Control 

100 

100 

Test 

456 

150 

Gash 

Control 

100 

100 

Group 
Test 

Test 

171 

122 

Hayano-ha 

Control 

100 

100 

Test 

300 

122 

Table  III.     Increases  in  the  Plant  Length  and  Number  of 
Leaves  from  7-23  to  8-8 


Increase 

Increase 

Test  Plant 

Section 

in 
Height 
(cm) 

Comparison 

in 
No.  of 
Leaves 

Comparison 

Rusuchika 

Control 

3.5 

100 

k 

100 

Pot 

Test 

31.1 

888 

13 

325 

Test 

En-Shu-ha 

Control 

0.1+ 

100 

2 

100 

Test 

16.0 

4000 

6 

300 

Cash 

Control 

1.0 

100 

6 

100 

Group 

Test 

5-1 

510 

8 

133 

Test 

Hayano-ha 

Control 

0.6 

100 

6 

100 

Test 

15.8 

2633 

8 

133 
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IV.  Additional  Note. 

Effect  of  injection  of  gibberellin  into  tobacco  plant  just  before  blos- 
soming:   On  July  23}  19^0,  a  gibberellin  solution  (containing  about  2  mg. 
of  gibberellin)  was  injected  into  the  top  leaf  of  yellow  tobacco  which 
was  about  to  blossom.    On  August  8,  as  figure  5A  shows,  the  upper  part 
of  the  leaf  became  fragile  and  the  leaf  color  was  pale  green.  (Figure 
5B  shows  the  untreated  plant) „ 

V .  Summary . 

1.  The  biological  effect  of  gibberellin  on  the  tobacco  seedling  was 
tested, 

2.  As  test  plants,  "Rusuchika" (Brazil)  and  "Enshu-ha"  were  used  for  pot 
tests,  and  "Cash"  and  "Hatano-Ha"  for  bed  tests. 

3.  The  remarkable  growth  in  the  height  of  tobacco  seedlings  treated  with 
gibberellin  was  observed  in  all  tests. 

h.     The  flower  stem  of  the  tobacco  plant  showed  quite  abnormal  growth 
when  gibberellin  was  injected  in  the  tip  of  a  top  leaf  just  before  the 
flower  opened. 

The  effects  of  gibberellin  injection  on  the  content  of  nicotine  and  other 
components  is  under  investigation,  as  well  as  the  effect  on  the  time  of 
blossoming. 

VI .  Photographs . 

Figures  1-4  show  abnormal  growth  of  tobacco  seedlings  treated  with  gib- 
berellin (Photographed  on  August  8). 


Fig. 

1. 

Pot 

Test, 

Figo 

2. 

Pot 

Test, 

Fig. 

3- 

Bed 

Test, 

Fig. 

Bed 

Test, 

Fig. 

5- 

Shows  the 

treatment „    A,  treated;  B,  control. 

[Translation  of  complete  article  by  H.  Sasame.  A  short 
abstract  appears  in  C.A.  kk,  108l6  (1950).] 
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576 .    YABUTA  (T . )  and  SUMIKI  (Y .)...... . 1942 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE.     PART  14.     THE  EFFECT 
OF  GIBBERELLIN  ON  ANIMAL  TISSUE  CULTURE 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan )  18,  pp.  207-208  (1942).  (in  Japanese; 

one  table,  one  plate;  in  Library  of  National  Institute  of  Agri- 
cultural Sciences,  Nishigahara,  Tokyo) 

No  effect  was  observed,  when  gibberellin  A  soln.  (0.00056 -0.074  mg.  $) 
was  added  to  the  tissue  culture  obtained  from  the  heart  of  hen  embryo. 

[C.A.  44,  10816  (1950);  complete] 

577-    YABUTA  (T.),  SUMIKI  (Y.),  TAMARI  (K.),  and  KOIZUMI  (C. )...... .1943 

BIOCHEMISTRY  OF  THE  "BAKANAE*'  FUNGUS  IN  RICE.     PART  15.     WATER  CUL- 
TURE OF  RICE  PLANT  WITH  COMBINED  USE  OF  GIBBERELLIN  AND 
HETEROAUXIN 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  19_,  pp.  244-248  "(1943).  (in  Japanese; 

one  figure;  8  tables;  in  Library  of  National  Institute  of  Agri- 
cultural Sciences,  Nishigahara,  Tokyo) 

Various  treatments  were  compared  in  regard  to  the  growth  of  the  rice 
plant.     The  treatment  of  roots  of  young  seedlings  with  gibberellin 
(0.0005$  soln.)  and  heteroauxin  (0.00001$  soln.)  gave  the  best  result. 

[C.A.  Ijrjt,  10816-10817  (1950);  complete] 

578.    YABUTA  (T.),  SUMIKI  (Y.),  and  TAKAHASHI  (T. )  194-3 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE.     PART  16.     THE  EFFECTS 
OF  GIBBERELLIN  ON  SPECIAL  COMPONENTS  AND  SPECIAL  TISSUES  OF  PLANTS. 
(4).    ACTION  OF  GIBBERELLIN  ON  TOBACCO  SEEDLINGS.  (2) 

Nippon  Nogei-kagaku  Kaishi  (journal  of  the  Agricultural  Chemical 
Society  of  Japan)  19_,  p.  396  (194-3).  (In  Japanese;  one 

table;  in  Library  of  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo 

Total  leaves  of  one  plant  (av.  of  3  plants)  of  gibberellin-treated  and 
control,  showed,  resp.,  fresh  wt.  349,  389  g.,  dry  wt.  4-5,  58  g.,  mois- 
ture of  air-dried  leaves  15.78,  11.48$,  and  nicotine  0.299,  1.399  g. 

[C.A.  44,  10817  (1950);  complete] 
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579.  YABUTA  (To),  SUMIKI  (Y.),  and  TORII  (H.)..,  19^3 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE,     PART  17.     THE  EFFECTS 
OF  GIBBERELLIN  ON  SPECIAL  COMPONENTS  AND  SPECIAL  TISSUES  OF  PLANTS. 
(6)0    ACTION  OF  GIBBERELLIN  ON  TEA  LEAVES 

Nippon  Nogei-kagaku  Kaishi  (journal  of  the  Agricultural  Chemical 
Society  of  Japan)  12,  pp.  396-398  (19^3).  (In  Japanese;  one 

figure;  in  Library  of  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo) 

When  treated  with  gibberellin,  tea  buds  became  longer  than  the  control, 
the  total  yield  of  tea  leaves  was  not  changed,  and  the  analyses  for 
Vitamin  C,  peroxidase  and  oxidase,  tannin,  theine,  total  N,  crude  fiber 
and  sol.  matter  were  similar  to  those  of  the  control. 

[C.A.  kk,  10817  (1950);  complete] 

580.  YABUTA  (T.)  and  SUMIKI  (Y. )„„.„... 19M+ 

BIOCHEMISTRY  OF  THE  "BAKANAE"  FUNGUS  OF  RICE.     PART  18.    ACTION  OF 
GIBBERELLIN  ON  THE  GROWTH  OF  BUDS  OF  PAULOWNIA  TOMENTOSA 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  20,  p.  52  (19M0.  (in  Japanese;  one  table; 

in  Library  of  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo) 

Beneficial  lengthening  effect  was  observed;  the  length  became  125-193$, 
and  diam.  of  the  stem  part  became  100-132$  of  that  of  control,  resp. 

[C.A.  hh,  10817  (1950);  complete] 

581.  YABUTA  (T.),  SUMIKI  (Y.),  FUKUNAGA  (K.),  and  HORIUCHI  (M. )  ...1951 

BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  21.     THE  ACTION  OF  ULTRA- 
VIOLET RAYS  ON  GIBBERELLIN 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  24,  pp.  395-396  (1951).  (in  Japanese; 

with  English  summary;  one  table;  in  Library  of  National  Institute 
of  Agricultural  Sciences,  Nishigahara,  Tokyo) 

In  Part  21,  the  reaction  of  ultra-violet  ray  against  the  physiological 
activity  of  gibberellin  was  examined.    The  activity  of  gibberellin  was 
determined  by  measuring  the  heights  of  the  stems  of  young  rice  seed- 
lings which  were  germinated  and  cultured  from  the  seeds  treated  with 
gibberellin. 
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The  result  was  as  follows,  although  it  could  not  be  shown  so  quanti- 
tatively:   By  irradiation  of  ultra-violet  ray  during  60  minutes,  the 
physiological  activity  of  gibberellin  disappeared  quietly  in  the  0.0002$ 
solution  and  decreased  to  about  half  in  the  0.0004$  solution,, 

[Complete  summary  from  the  paper;  an  abstract  appears 
in  C.A.  i±6,  51^3  (1952).] 

YABUTA  (T„),  SUMIKI  (Y. ),  FUKUNAGA  (K.),  and  H0RIUCHI  (M. )...... .1951 

BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  22.     CHEMICAL  COMPOSITION  OF 
RICE  SEEDLINGS  TREATED  WITH  GIBBERELLIN.  (2) 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  2k,  pp.  396-397  (l95l)»  (in  Japanese;  with 

English  summary;  one  table;  in  Library  of  National  Institute  of 
Agricultural  Sciences,  Nishigahara,  Tokyo) 

In  Part  22,  rice  seedlings  were  cultured  by  treating  with  or  without 
gibberellin  and  general  components  of  these  seedlings  were  analyzed 
quantitatively  in  conparison  with  the  control  0    The  analytical  results 
of  young  seedlings  treated  with  gibberellin  were  as  follows:    The  stem 
is  taller  and  the  root  is  shorter  than  those  of  the  control  but  there 
was  not  so  great  a  difference  between  total  weights.    Also,  we  could 
not  find  so  great  a  difference  between  moisture,  ash  and  total  nitorgen 
contents o    But  the  quantity  of  total-carbohydrate  was  found  to  be 
smaller,  although  the  quantity  of  reducing  sugar  was  the  same.  The 
chlorophyll  content  was  also  found  to  be  smaller  distinctly  but  was  not 
so  smaller  as  to  be  expected  from  their  external  appearance  with  much 
thinner  and  lighter  green  color. 

[Complete  summary  from  the  paper;  an  abstract  appears 
in  C.A.  k6,  5143  (1952).] 

YABUTA  (T.),  SUMIKI  (Y.),  and  AS0  (K. )  1951 

BIOCHEMICAL  STUDIES  OF  "BAKANAE"  FUNGUS.     PART  23.     THE  CHEMICAL 
CONSTITUTION  OF  GIBBERELLIN.  (k) 

Nippon  Nogei-kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  2^,  pp.  159-160  (1951).  (in  Japanese, 

with  English  summary;  in  Library  of  National  Institute  of  Agricul- 
tural Sciences,  Nishigahara,  Tokyo) 

Crude  gibberic  acid  (IV )  (cf.  C.A.  kk,  108l5g)  (l  g. )  with  coned.  H2S04 
25  cc,  H20  30  cc,  and  20  g.  Mn02,  after  heating  for  16  hrs.,  gave  a 
compd„,  crystd.  as  prisms,  m.  190-192*  (O.O5  g.),  which  was  identified 
as  hemimellitic  acid,  m.  191-192°,  by  the  mixed  m.p.  with  the  authentic 
compd.,  prepd.  from  acenaphthene  via  naphthalic  acid  by  the  method  of 
Randall,  et  al.     (C.A.  32,  53T37).     In  the  cases  of  the  oxidation  prod- 
uct from  IV  and  the  synthesized  hemimellitic  acid,  the  cryst.  samples 
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contracted  at  IIO-II50,  and  then  at  I8O-I850,  and  then  melted  at  190-192° 
to  attain  the  complete  melting  at  196°,  these  cryst.  samples  became  amor- 
phous when  dried  over  coned.  H2S04  in  a  vacuum  desiccator,  with  m.p.  of 
191  -192"°.     The  fact  that  hemimellitic  acid  was  obtained  from  IV  indicates 
that  one  of  the  positions  of  side  chains  attached  to  the  mother  nucleus 
should  be  the  C  5  of  fluorene,  and  that  the  mother  nucleus  of  IV  should 
have  one  CqEq  ring  and  the  other  one  a  partially  hydrogenated  C6  ring. 

[C.A.  46,  5143  (1952);  complete] 

YASUE  (Y. )....... 1948 

ON  THE  BACTERIOSTATIC  ACTION  OF  FUSARIC  ACID  AGAINST  THE  TYPHOID 
BACILLUS  (PRELIMINARY  REPORT) 

Kagaku  (Tokyo)  (Science)  18,  pp.  40-41  (1948).  (In  Japanese; 

one  table;  in  the  library  of  the  Institute  of  Scientific  Research, 
Bunkyo-ku,  Tokyo;  copy  supplied  by  Dr.  Yasue) 

Fusarinic  acid  (i)  (5-butylpyrimidine-2-carboxylic  acid)  isolated  from 
culture  filtrate  of  GdlaEacslla  fu.iikuroi  (Yabuta,  C.A.  29_,  H327)  was 
tested  for  its  growth-inhibiting  action  on  Eberthella  typhosao     I  was 
effective  at  a  ls2000  diln.  in  the  case  of  heavy  inoculations  and  in  a 
1:5000  diln.  with  small  inoculation. 

[C.A.  4^,  2057-2058  (1951),  complete] 

YASUE  (Y. )....... 1949 

STUDIES  ON  THE  ANTIBACTERIAL  ACTION  OF  FUSARIC  ACID,  A  METABOLIC 

PRODUCT  OF  THE  CAUSATIVE  MOULD  OF  THE  "BAKANAE"  DISEASE  OF  RICE 
PLANTS 

Penicillin  (Japan)  2,  pp.  255-264  (1949).  (in  Japanese,  with 

an  English  summary;  5  tables;  in  USDA  Library,  Washington,  Do  Cj 

From  the  above  several  experiments  the  following  conclusions  may  be 
drawn  that  Fusaric  acid  acts  as  antibiotics  for  the  both  Gram  positive 
and  the  Gram  negative  bacteria,  but  the  intensity  of  bacterial  inhibi- 
tion of  the  acid  ts  weaker  than  of  sulfanilamide. 

[The  complete  summary  from  the  paper] 

YATAZAWA  (M. )  and  SUMIKI  (Y.)  1951  (1952) 

BIOCHEMISTRY  OF  BAKANAE  FUNGUS.     PART  24.     THE  CHEMICAL 
CONSTITUTION  OF  GIBBERELLIN.  (5) 

Nippon  Nogei -kagaku  Kaishi  (Journal  of  the  Agricultural  Chemical 
Society  of  Japan)  25,  pp.  5O3-5O7  (1951-1952).  (In  Japanese, 

with  English  summary;  8  figures;  in  Library  of  National  Institute 
of  Agricultural  Sciences,  Nishigahara,  Tokyo) 
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In  the  preceeding  paper  of  this  series,  it  has  been  reported  that  the 
function  of  3  oxygen  atoms  in  gibberic  acid,  C19H2203,  was  identified  as 
being  one  carbonyl  and  one  carboxyl.     In  this  paper,  the  results  of  oxi- 
dation of  gibberic  acid  by  selenium  dioxide  are  described  which  were 
attempted  in  order  to  acertain  the  position  of  the  ketone  group. 

The  oxidation  does  not  take  place  by  the  usual  method,  but  advances 
smoothly  when  the  alcoholic  solution  of  gibberic  acid  is  heated  at  lkh° 
during  3  hours  in  a  sealed  tube  using  six  times  of  the  theoretical 
amount  of  selenium  dioxide.    By  this  oxidation,  gibbeTic  acid  gives  a 
substance  named  "gibberdionic  acid".    Gibberdionic  acid,  crystallizing 
into  yellowish  plates,  mp  188°,  has  an  empirical  formula,  C19H2o04, 
and  shows  an  absorption  spectrum  of  ultraviolet  ray  very  similar  to 
that  of  gibberic  acid.     This  fact  shows  that  there  occurs  no  change  in 
the  mother  nucleus  of  gibberic  acid  but  oxidation  occurs  in  one  of  the 
side  chains  introducing  a  new  carbonyl  group  at  the  position  of  the  next 
carbon  atom  of  the  ketone  group  which  existed  originally.  Gibberdionic 
acid  is  negative  against  Schiff's  reagent,  the  reaction  of  Tschugaef 's 
diketone-Ni-dioxime,  but  positive  for  the  reaction  of  tolidine-acetate, 
showing  the  existence  of  an  aldehyde  group.    Moreover,  this  acid  gives 
the  ppt.  of  cadmium-yellow  and  colourless  crystals  when  recrystallized 
from  alcohol  containing  water,  showing  just  the  same  reactions  of 
phenylglyoxal . 

By  treating  gibberdionic  acid  with  hydrogen  peroxide  in  an  alkaline  solu- 
tion, we  obtain  one  mole  of  a  hydroxy -dicarboxylic  acid  and  one  mole  of 
carbon  dioxide,  but  no  aldehyde  and  volatile  acid.     This  acid  has  been 
named  "gibberdicarboxylic  acid"  and  it  crystallizes  out  in  the  form  of 
colourless  needles  and  decomposes  at  lk^>° .    We  propose  as  the  empirical 
formula  of  gibberdicarboxylic  acid  C17^-1eH22^-2406^  and  ^s  absorption 
spectrum  of  ultraviolet  ray  is  observed  to  be  very  similar  to  that  of 
gibberic  acid.    Therefore,  gibberdionic  acid  must  be  an  acid  which  con- 
tains a  glyoxal,  -CO-CHOo 

From  these  results,  it  is  ascertained  that  the  position  of  ketone  group 
in  gibberic  acid  is  located  not  in  the  mother  nucleus  but  in  one  of 
side  chains  and,  moreover,  adjacent  to  the  terminal  methyl  group  of  its 
side  chair. 


[Complete  summary  from  the  paper;  an  abstract  appears  in 
Co  A.  48,  4486  (19541 ] 


587.    YOGESWARI  (L.)  ...1948 


TRACE  ELEMENT  NUTRITION  OF  FUNGI.  I.  THE  EFFECT  OF  BORON,  ZINC 
AND  MANGANESE  ON  FUSARIUM  SPECIES 

Proceedings  of  the  Indian  Academy  of  Sciences,  Section  B,  28., 
pp.  177-201  (1948),  (In  English;  25  figures;  2  tables; 

in  USDA  Library,  Washington,  D.  C.) 
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A  number  of  experiments  were  performed  to  study  the  nutritional  physi- 
ology of  Fusarium  vasinfectum.  F„  udum  and  F.  monilif orme.    The  results 
are  summarised  as  follows: 

1.    F.  vasinfectum.  F.  udum  and  F.  monili forme  are  physiologically  alike. 


2.  The  three  strains  favoured  media  with  a  high.  C/N  ratio  (Richard's) 
as  judged  by  dry  and  ash  weights  and  they  required  three  weeks  incuba- 
tion for  maximum  growth. 

3.  Growth  of  the  three  species  was  good  over  a  wide  range  of  pH  values, 
optimum  being  at  pH  5. 

h.    F.  vasinfectum.  F.  udum  and  F„  monilif orme  responded  well  to  various 
concentrations  of  boron,  zinc  and  manganese.    Optimum  levels  were  low 
and  differed  with  the  three  strains.     (F.  vasinfectum  =  0„3  p. p.m.  of  B; 
O0O5  p. p.m.  of  Zn;  0.2  p. p.m.  of  Mn.    F.  udum  =  O.5  p.p0m.  of  B,  Zn  and 
Mn.    F.  moniliforme  -  0.3  p<»p.m.  of  B,  Zn  and  Mn).    Higher  concentrations 
were  not  toxic.    All  the  three  strains  yielded  heaviest  dry  weights  in 
nutrient  media  containing  boron  but  highest  ash  weight  was  recorded  in 
nutrient  media  containing  zinc.    This  important  fact  was  noticed  in  every 
one  of  the  experiments  when  comparisons  between  zinc  and  boron  were 
undertaken. 

5.  Combination  of  micro-elements  (B,  Mn  and  Zn)  showed  better  weights 
than  individual  elements.    B  plus  Mn  combination  proved  the  best  for  dry 
weights  while  Zn  plus  Mn  was  the  best  for  ash  weights  for  the  three  fungi. 

6.  Dry  and  ash  weights  of  F.  vasinfectum  fungal  mats  after  21  days  growth 
were  more  than  those  after  h2  days. 

7»    Weight  (dry  and  ash)  of  F.  vasinfectum  mats  increased  with  increase 
in  volume  of  Richard's  medium. 

8.    Replenishment  of  fungal  cultures  (F.  vasinfectum)  with  Richard's 
medium  after  the  formation  of  stale  products  increased  the  dry  and  ash 
weight  of  the  mats»    Similar  replenishments  with  micro -elements  + 
Richard's  medium  after  21  days  growth  produced  increase  in  dry  and  ash 
weight  of  the  mats  over  cultures  where  Richard's  medium  or  micro-element 
solutions  alone  were  used  for  replenishment.    Details  of  these  are  given 
in  the  text. 

[Complete  summary  from  the  paper.    An  abstract  appears 


in  R. A.M.  28,  233-23^  (19^+9).] 

YOSHII  (H. )....... 19^5 

COMPARISON  OF  THE  REACTIONS  OF  RICE  AND  WHEAT  SEEDLINGS  TO 
INFECTION  OF  THE  CAUSAL  FUNGUS  OF  THE  "BAKANAE"  DISEASE  AND 
TO  FILTRATES  OF  ITS  CULTURES 
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Annals  of  the  Phytopathological  Society  of  Japan  12,  pp.  85-96 
(19^3).  (in  Japanese,  with  English  resume;  k  figures;  22 

tables,  in  Library  of  National  Institute  of  Agricultural  Sciences, 
Nishigahara,  Tokyo) 

The  occurrence  of  physiologic  specialization  in  the  causal  fungus  of  the 
"Bakanae"  disease  of  rice  has  already  been  observed  by  several  authdrs. 
Certain  strains  of  the  fungus  have  the  power  to  cause  strongly  the  over- 
growth of  rice  seedlings,  while  some  others  check  their  growth.  There 
are  undoubtedly  some  strains  which  show  the  intermediate  character  as  to 
the  growth -promotion  of  the  host  plant.    Moreover,  from  previous  investi- 
gations it  is  clear  that  the  causal  fungus  isolated  from  rice  seedlings 
is  capable  of  attacking  several  other  plants  and  causing  their  charac- 
teristic overgrowth.    On  the  other  hand,  some  investigators  have  carried 
out  the  interesting  experiments,  showing  that  the  filtrate  of  cultures 
of  a  certain  strain  of  the  causal  fungus  is  able  to  produce  the  phenom- 
enon characteristic  of  the  "Bakanae"  disease  in  the  absence  of  the 
mycelium.    Consequently,  the  writer  treated  the  overgrowth  property  shown 
by  the  presence  of  the  causal  fungus,  distinguishing  from  the  similar 
property  shown  by  its  absence.    The  latter  is  called  "virulence"  in  the 
present  paper,  as  compared  with  the  proper  pathogenicity. 

The  present  paper  deals  with  the  results  of  the  writer's  investigations 
carried  out  in  order  to  solve  the  following  two  problems. 

1.  Whether  the  tendency  in  the  extent  of  pathogenicity  shown  by  a  strain 
is  similar  or  not  to  that  of  virulence  shown  by  the  same  strain. 

2.  Whether  the  tendency  in  the  extent  of  pathogenicity  as  well  as  of 
virulence  for  other  plants  is  similar  or  not  to  that  for  rice  seedlings. 

From  repeated  experiments  the  writer  recognized  safely  the  following 
conclusions . 

1.  Both  the  pathogenicity  and  the  virulence  in  the  causal  fungus  of  the 
"Bakanae"  disease  of  rice  seedlings  are  different  in  their  extent  accord- 
ing to  strains,  as  has  already  been  reported  by  the  previous 
investigators . 

2.  The  pathogenicity  and  the  virulence  shown  by  a  strain  have  a  similar 
tendency  in  their  extent „ 

3.  The  data  obtained  in  repeated  experiments  with  wheat  seedlings  showed 
that  the  tendency  in  the  extent  of  pathogenicity  as  well  as  of  virulence 
for  that  plant  seems  to  be  quite  parallel  to  that  for  rice  seedlings. 

[Complete  resume"  from  the  paper.    An  abstract  appears  in 
R.A.M.  20,  3^2  (1951).] 
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ZACHARIAH  (A.  T.),  HANSEN  (H.  N.),  and  SNYDER  (W.  C . ) . . . . . . . 1956 

THE  INFLUENCE  OF  ENVIRONMENTAL  FACTORS  ON  CULTURAL  CHARACTERS  OF 
FUSARIUM  SPECIES 

Mycologia  KQ,  pp.  k59-k6f  (l956)o  (in  English;  one  figure; 

one  table,  in  USDA  Library,  Washington,  D.  Co) 

Single  spore  cultures  of  eight  of  the  nine  species  of  Fusarium  (new  spe- 
cies concept)  were  grown  on  potato-dextrose  agar  under  different  environ- 
mental conditions.     Their  comparative  development  under  fluctuating  light 
and  fluctuating  temperature,  fluctuating  light  and  continuous  temperature, 
continuous  light  and  fluctuating  temperature,  continuous  light  and  con- 
tinuous temperature,  and  continuous  darkness  and  continuous  temperature 
was  studied. 

F.  solani ,  F.  oxysporum.  F.  rigidiuscula  and  F„  roseum  showed  pronounced 
zonation  in  cultures  grown  under  conditions  of  fluctuating  light  or 
fluctuating  temperature. 

There  was  a  marked  difference  in  pigmentation  in  cultures  grown  in  the 
dark  and  in  the  light.    F.  rigidiuscula  and  F.  roseum  developed  more  con- 
spicuous pigmentation  in  the  dark  as  compared  with  cultures  in  the  light. 
In  all  the  other  species,  pigment  was  developed  only  in  cultures  exposed 
to  light. 

Cultures  grown  in  complete  darkness  and  constant  temperature  of  20°  C 
failed  to  produce  sporodochia  or  pionnotes  in  all  species  except 
F.  solani.    Diurnal  fluctuations  favored  sporulation.    However,  wide 
fluctuations  in  temperature  and  long  duration  of  light  produced  spore 
abnormalities.     The  optimum  requirements  for  the  so-called  typical  in 
vitro  development  of  the  different  species  appeared  to  be  diurnal  fluc- 
tuation in  light  and  fluctuating  temperatures  of  20°-23°  C  for  F. 
monili forme.  20°-25°  C  for  F.  oxysporum  and  F.  solani,  25°-30°  C  for 
F.  rigit&ussula  and  F.  episphaeria  and  temperatures  fluctuating  within 
narrow  limits  but  never  higher  than  20°  C  for  L  roseum.  F.  trie inc turn 
and  F.  later itium.     These  optima  for  sporulation  are  not  to  be  confused 
with  those  for  most  rapid  radial  growth  of  mycelium. 

Since  only  one  clone  of  each  of  the  eight  species  was  used  in  these 
experiments,  and  since  each  of  these  species  is  known  to  be  composed  of 
many  genetically  different  clones,  it  must  be  borne  in  mind  that  quite 
different  results  could  result  from  a  different  choice  of  clones.  How- 
ever, since  the  clones  used  here  were  representative  of  those  commonly 
occurring  in  nature,  it  is  suggested  that  the  indications  of  preferred 
environments  shown  by  them  may  apply  in  general  to  recently  cultured 
isolates  of  these  species. 

[Complete  summary  from  the  paper] 
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ZAHNER  (H. )  1954 

THE  DETERMINATION  OF  FUSARINIC  ACID  WITH  THE  AID  OF  PAPER 
CHROMATOGRAPHY 

Phytopathologische  Zeitschrift  22,  pp„  227-228  (195*0 .  (in 
German;  one  graph;  in  USDA  Library,  Washington,  D.  C. ) 

Two  methods  are  described  for  the  determination  of  fusarinic  acid,  a  wilt- 
inducing  toxin  produced  by  Fusarium  fbulbigenum  var.]  lvconersici  [R.A.M., 
22,  p.  700;  $k,  p.  112],  by  means  of  paper  chromatography.     In  one  the 
paper  is  sprinkled  with  a  solution  of  brom  cresol  green  (1+0  mg.  in  100 
ml.  water),  adding  sodium  hydroxide  until  the  color  changes  to  blue,  when 
a  pale  pink  border  appears  below  the  yellow  fusarinic  acid  spot.     In  the 
alternative  technique  paper  strips  are  laid  on  a  culture  of  Bacillus 
sub ti lis  and  incubated  at  37 0  C.  for  12  hours,  at  the  end  of  which 
fusarinic  acid  becomes  discernible  asa  pale  spot  on  the  turbid  plate. 

The  quantitative  determination  of  the  toxin  is  made  on  the  basis  of  ab- 
sorption in  ultra-violet  light. 

[R. A.M.  24,  169  (1955);  complete] 
ZAHNER  (H.)  1955 

ON  THE  INFLUENCE  OF  NUTRITION  ON  THE  SENSITIVITY  TO  TOXINS  OF 
TOMATO  PLANTS 

Phytopathologische  Zeitschrift  2J.,  ppc  1+9-88  (1955).  (in 
German;  15  figures;  10  tables;  one  plate;  in  USDA  Library, 
Washington,  D.  C.) 

In  further  experiments  in  the  current  series  of  studies  at  the  Federal 
Technical  Institute,  Zurich,  Switzerland,  on  wilt  diseases  of  plants, 
sensitivity  to  fusarinic  acid  [R.A.M.,  ^h,  p.  266  and  next  abstract], 
and  in  a ^lesser  degree  to  lycomarasmin  and  iron-lycomarasmin  [50, 
p.  85],  in  the  Tuckswood  tomato  variety,  which  is  moderately  suscepti- 
ble to  Fusarium  [bulbigenum  var.]  Ivcopersioi .  was  shown  to  be  deter- 
mined by  nutritional  factors.    Most  sensitive  were  plants  supplied 
with  a  complete  nutrient  solution  in  the  normal  proportions,  general 
under-  and  over-nourishment  both  tending  to  reduce  susceptibility  to 
the  toxins  [cf.  28,  p.  91],  the  former  through  nitrogen  deficiency 
and  the  latter  through  a  high  salt  concentration. 

Fusarinic  acid  inhibits  respiration  in  both  normally  fed  and  nitrogen- 
deficient  plants,  so  that  resistance  to  the  toxin  in  the  latter  case 
cannot  be  correlated  with  a  similar  reaction  in  the  respiratory  system. 
At  a  high  concentration  fusarinic  acid  also  coagulates  the  protoplasts 
in  both  groups.    The  permeability  to  water  of  the  protoplasm  of  plants 
receiving  a  balanced  nutrient  solution  is  enhanced  by  the  same  toxin 
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at  a  low  concentration  (l  X  10~3        acting  for  a  period  of  five  minutes. 
Nitrogen -deficient  plants  are  not  affected  in  this  way,  and  their  free- 
dom from  the  necroses  developing  in  the  normally  fed  group  is  tenta- 
tively attributed  to  the  resistance  of  the  protoplasm  to  increases  in 
permeability  caused  by  fusarinic  acid. 


[R.A.M.  3k,  K93  (1955);  complete] 
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ADDENDUM 

592.  BARTON  (L.  V.)  and  CHANDLER  (C.)  1957 

PHYSIOLOGICAL  AND  MORPHOLOGICAL  EFFECTS  OF  GIBBERELLIC  ACID  ON 
EPICOTYL  DORMANCY  OF  TREE  PEONY 

Contributions  from  Boyce  Thompson  Institute  12,  pp.  201-214  (1957)- 
(in  English;  k  tables;  6  figures;  in  USDA  Library,  Washington, 
D.  C.) 

Gibberellic  acid  has  been  found  to  promote  the  growth  of  dormant  epicotyls 
of  tree  peony  (Paeonia  suf fruticosa  Haw.)  replacing  the  need  for  low  tem- 
perature pre treatment  for  the  production  of  green  shoots  in  the  greenhouse. 
Application  of  1,  10  or  100  ug.  to  the  hypocotyl  of  the  germinated  seed 
before  planting  in  soil  caused  the  emergence  of  green  shoots  above  ground 
in  three  weeks  or  less.    Most  rapid  development  of  the  epicotyl  followed 
treatment  with  100  ug.  gibberellic  acid,  but  more  normal  growth  resulted 
from  the  lower  dosages.    This  is  the  only  chemical  which  has  been  found 
to  break  epicotyl  dormancy  of  tree  peony. 

Morphological  studies  have  shown  that  differentiation  of  epicotyledonary 
tissues  and  elongation  of  the  epicotyledonary  shoot  proceeds  slowly  in 
untreated  seedlings  in  soil  in  the  greenhouse.    After  application  of  gib- 
berellic acid,  however,  both  differentiation  and  elongation  were  rapid  as 
shown  by  microscopic  examination  of  sectioned  material .    Elongation  of  the 
epicotyl  induced  by  gibberellic  acid  or  by  a  period  of  8  weeks  at  5*C.  was 
characteristic  of  seedlings  which  were  capable  of  green  shoot  production 
in  soil  in  the  greenhouse.    Such  elongation  did  not  occur  in  untreated 
seedlings  which  failed  to  produce  green  shoots.    Elongation  of  the  petiole 
is  due  to  an  increase  in  cell  size  and  cell  number. 

[Complete  summary  from  the  paper] 

593.  BRIAN  (Po  W.)  and  HEMMING  (H.  G. ).  -.1957 

EFFECTS  OF  GIBBERELLIC  ACID,  COBALT  AND  ACETATE  ON  GROWTH  OF  PEA 
STEM  SECTIONS 

Die  Naturwissenschaf ten  KK,  pp.  593-591*-  (1957).  (In  English; 

3  tables,  in  USDA  Library,  Washington,  D.  C.) 

There  are  similarities  in  the  effects  of  gibberellic  acid  (GA)  and 
cobaltous  ions  (Co"*"*")  on  the  growth  and  development  of  plants.    Both  in- 
duce expansion  of  bean  leaf  discs,  both  increase  extension  of  etiolated 
pea  stem  sections,  and  both  reduce  or  prevent  flowering  of  short-day 
plants  under  short-day  conditions.    It  has  been  found  that  both  GA  and 
Co++  increase  extension  of  pea  stem  sections  in  the  presence  of  indolyl- 
acetic  acid,  and  that  their  effects  are  additive.     It  is  concluded, 
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therefore,  that  their  effects  on  extension  are  independent.    This  view  is 
supported  by  the  finding  that  the  effects  of  GA  and  acetate  on  pea  stem 
sections  are  additive,  whereas  the  effects  of  Co**'  and  acetate  are  usually 
less  than  additive.    It  appears  that  Co++  and  GA  act  differently  in  plant 
metabolism. 

[Abstract  by  F.  H.  Stodola] 

BRIAN  (P.  W.)  and  HEMMING  (Ho  G. )...... .1957 

1 

EFFECTS  OF  GIBBERELLIC  ACID  AND  KINETIN  ON  GROWTH  OF  PEA 
STEM  SECTIONS 

Die  Naturwis sens chaf ten  44,  p.  594  (1957).  (In  English; 

2  tables;  in  USDA  Library,  Washington,  D.  C.) 

Gibberellic  acid  (GA)  has  recently  been  reported  to  induce  expansion  of 
Phase olus  and  Raphanus  leaf  discs^-),2a)  and  to  induce  germination  of 
certain  light-sensitive  dormant  seeds?),*).    Kinetin  has  similar  effects-*-), 
^k),5),6),7).    In  these  respects  the  physiological  effects  of  both  sub- 
stances are  similar  to  those  of  red  light.    It  might  be  concluded  that 
they  intervene  in  plant  metabolism  similarly,  but  their  effects  on  exten- 
sion of  pea  stem  sections  are  strikingly  dissimilar. 

Table  1.    Mean  final  length  (mm.)  of  pea  stem  sections  (initial  length 
5.1  mm0 )  in  solutions  containing  kinetin  and  indolvlacetic  acid. 
[Basal  substrate;    2$  sucrose  in  pH  6*5  phosphate  buffer] 


Indolylacetic 
acid  (jug ./ml.) 

Kinetin  (iig./ml.) 

0 

0.01 

0.1 

1.0 

10.0 

0 

7.0 

6.9 

7o0 

6.8 

6.6 

1 

8.0 

8.0 

7.6 

6.8 

6.3 

10 

9.6 

9.3 

7-9 

6.5 

6.1 

Significant  differences    0.4  (P  =  0.05),  0.5  (P=0.0l),  0.7 
(P  =  0.001). 

Table  2.    Mean  final  length  (mm. )  of  pea  stem  sections  in  solutions 
containing  .10  jug,  ml.  indolylacetic  acid  (IAA) .  10  yig.  ml.  gib- 
berellic acid  (GA)  and  1  jug,  ml.  kinetin.     [Experimental  con- 
ditions as  in  Table  l) 


No  IAA 
No  Kinetin 

IAA  only 

Kinetin 
onlv 

IAA  +- 

Kinetin. 

No  GA  

With  GA    0  .  .  . 

6.9 
7.0 

9.2 
9.9 

6.7 
6.7 

7.0 
7.0 

Significant  differences  0.32  (P=0.05),  0.43  (p=0.0l),  O.54 
(P—  0.001). 


Abstracts 
594  and  595 


We  have  shown  )  that  GA  will  induce  extension  in  light  of  sections  cut 
from  upper  internodes  of  light-grown  dwarf  (var.  Meteor)  pea  seedlings 
if,  and  only  if,  mdolylacetic  acid  (IAA)  or  other  suitable  auxin  is 
present.    Kinetin,  on  the  contrary,  strongly  inhibits  extension  in  the 
presence  of  IAA,  though  alone  it  does  not  inhibit  extension  significantly 
unless  relatively  high  doses  (10  pg./ml.)  are  used  (Table  l).    Thus  its 
effect  might  be  regarded  as  prevention  of  the  normal  response  to  IAA,  but 
in  so  far  as  sections  in  some  IAA/kinetin  mixtures  extend  significantly 
less  than  controls  in  sucrose/buf fer  alone,  it  is  possible  that  in  the 
presence  of  both  substances  an  actual  growth-inhibitor  is  produced. 
Similar  results  have  been  obtained  with  wheat  leaf  sections9). 

GA  does  not  reverse  the  inhibition  induced  by  kinetin  in  the  presence  of 
IAA  (Table  2);  indeed  there  is  evidence  that  kinetin  prevents  the  response 
to  GA,  probably  a  consequence  of  its  IAA-ant agonising  effects. 

Akers  Research  Laboratories.  Imperial  Chemical  Industries  Ltd.,  Welwyn. 
Great  Britain 
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[Complete  paper] 

595«     CHANDLER  (C.)  ...1957 


Contributions  from  Boyce  Thompson  Institute  1£,  pp.  215-224  (1957). 
(In  English;  2  tables;  5  figures;  in  USDA  Library,  Washington, 
Do  C.) 

For  a  study  of  the  effect  of  gibberellic  acid  (GA)  on  cell  elongation, 
pollen  was  collected  at  random  from  twenty-seven  plants  representing 
sixteen  different  families  and  was  cultured  on  a  sucrose-agar  medium. 
Gibberellic  acid  in  concentrations  of  31-25  to  1000  mg./l.  was  added 
to  this  medium.    The  percentage  of  germination  and  the  rate  of  growth 


P.  W.  Brian  and  H.  G.  Hemming 


THE  EFFECT  OF  GIBBERELLIC  ACID  ON  GERMINATION  AND  POLLEN-TUBE 
GROWTH 
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of  the  pollen  tubes  on  the  control  and  GA  media  were  compared.  Pollen 
from  nine  plants  gave  no  germination  on  the  control  medium  and  was  not 
stimulated  by  the  addition  of  GA  to  the  medium.    Pollen  from  ten  plants 
germinated  on  all  media  but  tube  growth  was  greatly  inhibited  by  all  con- 
centrations of  GA  which  caused  coiling,  enlarging  of  tips  of  tubes  and 
eiren  exuding  of  cytoplasm.    Pollen  from  one  plant  which  did  not  germinate 
on  the  control  medium  and  would  have  been  considered  nonviable  gave  good 
germination  in  the  GA  medium.    Pollen  from  seven  plants  showed  an  increase 
in  the  percentage  of  germination  and  a  marked  increase  in  tube  length  when 
GA  was  added  to  the  medium. 

[Complete  summary  from  the  paper] 

596,  COLEMAN  (R.  E. ) . . . . . . .1957 

MORE  STUDY  OF  THE  EFFECTS  OF  GIBBERELLIC  ACID  UPON  SUGAR  CANE 

Sugar  Bulletin  36  (No.  2),  pp.  2^-26  (1957).  (in  English^  USDA) 

One-eye  seed  pieces  were  soaked  five  hours  in  solutions  containing  ^>-10 
ppm.  of  gibberellic  acid  and  planted  in  pots.    Varieties  treated  were 
CP.  Mf-lGl  and  kk-lJJ.    For  the  period  up  to  23  days  the  treated  CP. 
W--101  plants  increased  in  height  at  a  rate  56%  faster  than  the  control 
plants;  by  the  ^7th  day  there  was  little  difference.    Then  these  plants 
were  sprayed  with  a  10$  ppm„  solution  which  resulted  in  an  increase  in 
rate  of  growth  over  the  controls,  but  21  days  later  the  rates  of  growth 
were  again  about  the  same.    Subsequent  sprayings  produced  plants  60$ 
taller.    Up  to  112  days  there  were  no  significant  differences  in  heights. 
With  C0P0  i+4-155,  there  was  a  significant  difference  in  fresh  weight; 
the  repeated  sprayings  increased  both  weight  and  height.    Further  work 
in  field  tests  will  include  the  varietal  effect  on  maturity,  juice  analy- 
sis, and  sugar  yield. 

fSugar  v  Azucar  53  (No0  3),  p.  ^0  (1958)  (Sugar  Abstracts); 
complete] 

597.  COOPER  (Wo  C. )....... 1957 

PERIODICITY  OF  GROWTH  AND  DORMANCY  IN  CITRUS  -  A  REVIEW  WITH  SOME 
OBSERVATIONS  OF  CONDITIONS  IN  THE  LOWER  RIO  GRANDE  VALLEY  OF 
TEXAS 

Journal  of  the  Rio  Grande  Valley  Horticultural  Society  11,  pp„  3-10 
(1957).  (In  English;  in  USDA  Library,  Washington,  D.  C.) 

In  this  review  the  author-  discusses  previously  unpublished  data  dealing 
with  the  effect  of  gibberellin  on  citrus.    A  1$  solution  of  gibberellic 
acid  in  lanolin  applied  to  young  growing  shoots  of  grapefruit  in  the 
Rio  Grande  Valley  increased  shoot  elongation,  delayed  abortion  of  the 
terminal  bud  and  induced  growth  in  lateral  buds  on  the  new  shoot.  Also 
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when  a  spray  containing  100  ppm.  gibberellic  acid  was  applied  on 
December  15  to  young  grapefruit  trees  with  dormant  buds,  a  general  flush 
of  new  growth  began  in  all  lateral  buds  on  the  terminal  shoot  on 
December  30  while  buds  on  untreated  trees  remained  dormant  until 
January  25 o 

[Abstract  by  F.  H.  Stodola] 

598.  GASKILL  (J.  0. )...... .1957 

GIBBERELLIC  ACID  AS  A  REPRODUCTIVE  STIMULANT  IN  SUGAR  BEET  SEEDLINGS 

Colorado-Wyoming  Academy  of  Science  Journal  k  (No.  9),  p.  37  (1957) 
(Abstract).  (in  English;  in  Crops  Research  Division,  U.  S. 

Department  of  Agriculture,  Fort  Collins,  Colorado;  copy  supplied  by 
Dr.  Gaskill) 

In  experiments  conducted  at  Fort  Collins,  Colorado,  gibberellic  acid, 
when  used  to  supplement  photothermal  induction,  has  shown  definite  prom- 
ise as  a  means  of  hastening  reproductive  development  in  young  sugar  beet 
seedlings.    Without  the  use  of  photothermal  induction,  gibberellic  acid 
has  been  relatively  ineffective  in  this  regard. 

Particularly  impressive  results  have  been  obtained  with  the  U.SoD.A. 
bolting -resistant  inbred,  NB1„    Seedlings  of  this  strain  ordinarily  re- 
quire several  months '  exposure  to  photothermal  induction  conditions  (low 
temperature  and  continuous  illumination)  for  satisfactory  floral  develop- 
ment.   However,  in  a  current  experiment,  6  weeks'  induction,  followed  by 
h  applications  of  gibberellic  acid  (foliar  spray,  1,000  p.p.m.,  at  inter- 
vals of  approximately  2  weeks),  has  given  excellent  results „    All  plants 
in  a  set  of  12,  treated  in  this  manner,  had  produced  reproductive  type 
seed  stalks,  approximately  1  to  3  feet  in  height,  by  March  28,  1957  (79 
days  after  the  end  of  the  induction  period),  and  9  were  flowering  on  that 
date.    Open  flowers  and  developing  seeds  apparently  were  normal.    In  a 
comparable  set  of  12  plants  which  had  received  6  weeks '  induction,  but  no 
gibberellic  acid,  only  2  seed  stalks  were  evident  on  March  28.    They  were 
less  than  3  inches  high. 

[Complete] 

599.  GASKILL  (J.  0. ) . . . . . . .1957 

A  PRELIMINARY  REPORT  ON  THE  USE  OF  GIBBERELLIC  ACID  TO  HASTEN 
REPRODUCTIVE  DEVELOPMENT  IN  SUGAR  BEET  SEEDLINGS 

Journal  of  the  American  Society  of  Sugar  Beet  Technologists  2  (No.  6), 
pp.  521-528  (l957)o  (In  English;  2  tables;  2  figures;  in 

USDA  Library,  Washington,  D.  C.) 

Two  exploratory-type  experiments  were  conducted  at  Fort  Collins,  Colorado, 
during  the  period,  November  1956  to  May  1957,  to  study  the  possibility  of 
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hastening  reproduction  in  a  bolting-resistant  sugar  beet  strain  by  means 
of  gibberellic  acid.    Although  relatively  small  numbers  of  plants  were 
used,  the  results  were  so  striking  as  to  warrant  the  conclusion  that, 
with  at  least  one  type  of  bolting -resistant  sugar  beet,  gibberellic  acid 
can  serve  as  a  substitute  for  a  substantial  part  of  the  photothermal  in- 
duction treatment  normally  required  for  satisfactory  reproductive  develop- 
ment.    In  this  way,  the  amount  of  time  required  to  produce  the  complete 
life  cycle  can  be  reduced  materially. 

The  NBI  sugar  beet  strain,  used  in  this  study,  normally  requires  consider- 
ably more  than  k-3  days '  photothermal  induction  for  satisfactory  reproduc- 
tive development  of  young  seedlings,  and  well  over  six  months'  total  time 
for  the  complete  life  cycle,,     In  this  study,  4  3  days'  induction  appeared 
to  be  adequate,  where  followed  by  four  foliar  applications  of  gibberellic 
acid  (aqueous  solution,  1,000  p. p.m.),  and  11  of  a  set  of  12  plants  so 
treated,  produced  mature  seed  of  good  viability  within  approximately  25 
weeks  from  the  date  when  the  original  seed  was  planted. 

[Complete  summary  from  the  paper] 

600.    GRAY  (R.  A. )....... 1957 

ALTERATION  OF  LEAF  SIZE  AND  SHAPE  AND  OTHER  CHANGES  CAUSED  BY 
GIBBERELLINS  IN  PLANTS 

American  Journal  of  Botany  Kk,  pp.  67I+-682  (1957).  (in  English; 

5  tables;  25  figures;  in  USDA  Library,  Washington,  D.  C.) 

Spraying  certain  plants  with  gibberellic  acid  altered  the  shape  of  the 
new  leaves  that  were  produced  for  several  weeks  after  treatment.  Leaves 
of  treated  tomato  plants  developed  smooth  edges  (entire)  instead  of  the 
normal  indented  edges  (dentate).    Leaves  of  treated  tobacco  and  African 
violet  plants  were  more  elongated  and  pointed  at  the  apex  and  pepper  leaf 
surfaces  were  rough  instead  of  smooth.    The  width  and  length  of  bean  leaf 
blades  were  increased  22  and  32  per  cent,  respectively,  and  the  length 
of  bean  leaf  petioles  was  increased  5O  per  cent  by  treatment  with  gib- 
berellins.    The  height  of  Pinto  bean  plants  was  proportional  to  the  log 
of  the  concentration  between  O.25  and  1.0  p. p.m.  gibberellic  acid  and 
the  resulting  curve  could  be  used  in  assaying  unknown  samples.    One  spray 
of  1  p. p.m.  gibberellic  acid  caused  a  k. 8-fold  increase  over  the  controls 
in  the  height  of  Pinto  bean  plants  in  one  week.    Dry  weight  of  bean  and 
pepper  plants  was  increased  25  per  cent  in  one  week  by  one  spray  contain- 
ing 10  p. p.m.  gibberellic  acido     The  concentration  of  gibberellins  in  the 
sprays  was  critical  in  regard  to  certain  effects  on  Pinto  bean  plants. 
Spraying  tomato  and  pepper  plants  at  transplanting  time  with  a  level  of 
10  p. p.m.  gibberellic  acid  prevented  the  checking  of  growth  that  normally 
follows  transplanting  of  these  plants.    A  spray  containing  50  p. p.m.  of 
a  gibber ellin  A  mixture  applied  to  Bonny  Best  tomato  plants  when  they 
were  transplanted  from  the  greenhouse  to  the  garden  outside  increased  the 
yield  of  tomatoes  hO  per  cent  and  inhibited  sucker  growth.    When  seeds 
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of  some  plants  were  coated  with  a  gibberellic  acid-methyl  cellulose  slurry, 
dried,  and  planted,  the  seedlings  came  up  faster  and  grew  taller  than 
seedlings  from  untreated  seeds. 

[Complete  summary  from  the  paper;  an  abstract  appears  in 
C.A.  52,  1386  (1958).] 

601.    JAPANESE  GIBBERELLIN  RESEARCH  ASSOCIATION  ..1957 

FIRST  SYMPOSIUM  ON  GIBBERELLIN  RESEARCH  IN  JAPAN 

Kyowa  Fermentation  Industry,  Ltd.,  Tokyo,  1957*  9^  PP»  (*n 
Japanese.  Available  at  Kyowa  Fermentation  Industry,  Ltd.  Copy  in 
NU  Library) 

This  pamphlet  contains  summaries  of  talks  given  December  2,  1957  a~t  "the 
first  symposium  on  gibberellin  to  be  held  in  Japan  on  this  subject.  It 
was  sponsored  by  the  Japanese  Gibberellin  Research  Association  with  head- 
quarters at  the  Kyowa  Fermentation  Industry,  Ltd.    The  following  is  a 
list  of  titles  and  authors,  the  translation  being  by  H.  Sasame. 

1.  The  Relationship  between  Gibberellin  and  Indoleacetic  Acid 

by  T.  Hayashi  and  Y.  Murakami 

2.  Plant  Physiology  Studies  with  Gibberellin 

by  M.  Konishi 

3.  Differences  and  Interactions  between  Gibberellin  and  Auxin 

by  J.  Kato 

h.    Effect  of  Gibberellin  on  the  Germination  of  Tobacco  Seeds  in  Light 
by  K.  Ogawara  and  K.  Ono 

5.  The  Effect  of  Gibberellin  on  Vegetables 

by  K.  Sato 

6.  The  Effect  of  Gibberellin  on  the  Early  Growth  of  Vegetables 
(Preliminary  Report)  ^ 

by  E.  Fukushima,  M.  IwalSei-,  K.  Ikeda  and  A.  Ineda 

7.  The  Effect  of  Gibberellin  on  Wet  Rice  and  other  Agricultural  Products 

by  H.  Takeuchi,  Y.  Nishikawa,  and  T.  Kubo 

8.  On  a  Field  Test  of  Gibberellin  (Report  No.  l)  (A  Field  Test  of  Gib- 
berellin on  a  Few  Agricultural  Products  Such  as  Beans) 

by  I.  Kinoshita,  S.  Kubo  and  S.  Tanaka 

9.  The  Effect  of  Gibberellin  on  Garden  Flowers 

by  T.  Itakura  and  Y.  Shiraki 
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10.  The  Effect  of  Gibberellin  in  Breaking  the  Dormancy  of  Potatoes 

by  Y.  Tsukamoto,  K.  Karino,  and  T.  Namiki 

11.  Gibberellin  Spray  Tests  on  Mulberry  Leaves 

by  So  Fukuda  and  H.  Saito 

12.  The  Effect  of  Gibberellin  on  the  Flowering  of  Spinach 

by  A.  Kagawa  and  K.  Hayashi 

13.  The  Effect  of  Gibberellin  in  Breaking  the  Dormancy  of  Fall  Crop 
Potatoes 

by  S.  Yamazaki 

1^.    The  Effect  of  Gibberellin  in  Hastening  Flowering 
by  K.  Kawada  and  H.  Takaoki 

15.  Effect  of  Gibberellin  on  the  Sprouting  of  Some  Dormant  Seeds 

by  E.  Yamada 

16.  The  Effect  of  Gibberellin  on  the  Growth  of  Peach  Seedlings 

by  T.  Ohata  and  R.  Harada 


17.  Application  of  Gibberellin  to  Pasture  Grasses:    The  Effect  of  Gib- 
berellin on  the  Yield  and  the  Number  of  Crops  (Preliminary  Report) 

flr  by  K.  Mii^*"T.  m£?\.  Hirano,  and  M.  Sakurai 

18.  Gibberellin  Treatment  of  Populus  euroamercana  Seedlings 

by  S.  Nagatomo  and  R.  Koike 

19.  Practical  Tests  of  Gibberellin  on  Forest  Trees  (Collection  of  Reports) 

Presented  by  N.  Takeda 

20.  The  Effect  of  Gibberellin  on  Forest  Tree  Seedlings  and  on  Soil  Fungi 

by  T.  Shidei,  K.  Ogawara  and  T.  Akai 

21.  The  Effect  of  Gibberellin  on    ?    and-Other  Products 

by  T.  Tamai 

22.  Practical  Gibberellin  Tests  in  Hokkaido  (Collection  of  Reports) 

by  K.  Hirada 

[Abstract  by  F.  H.  Stodola] 
KATO  (J.)  ...1957 

STUDIES  ON  THE  PHYSIOLOGICAL  EFFECT  OF  GIBBERELLIN.     III.  EFFECTS 
OF  pH  AND  ENZYME  INHIBITORS  ON  GB  ACTION 


Abstracts 
602,603,  and  604 

Memoirs  of  the  College  of  Science,  University  of  Kyoto,  Series  B, 
24  (No.  3),  pp.  219-224  (1957).  (In  English;  3  tables; 

5  figures,  in  USDA  Library,  Washington,  D»  C.) 

Gibberellin  stimulated  elongation,  water  uptake  and  respiration  of  pea 
stem  sections  at  various  pH  values,  and  most  strongly  at  7«0.    Effects  by 
gibberellin  were  observed  only  in  the  young,  growing  part  of  stem. 

The  gibberellin-induced  elongation  was  inhibited  by  cyanide,  arsenite  and 
p_-chloromercuribenzoate,  but  not  by  diethyldithiocarbamate,  just  as  the 
elongation  without  gibberellin.    It  is  thus  suggested  that  en2ymes  con- 
taining heavy  metal  and  sulfhydryl  group  do,  and  those  containing  copper 
do  not,  participate  in  the  gibberellin-induced  growth,  just  as  in  the 
normal  growth. 

[Complete  summary  from  the  paper] 

6O3.     LEBEN  (Co)  and  ALDER  (E.  F.)  1957 

THE  GIBBERELLINS 

Agricultural  Institute  Review  12  (No.  6),  pp.  15-17,  55  (1957). 
(in  English;  2  figures;  in  USDA  Library,  Washington,  D„  C) 

The  historical  development  of  the  subject  is  presented .    The  observed 
effects  of  gibberellin  on  plant  elongation,  the  breaking  of  dormancy, 
flowering,  fruiting,  root  growth  and  seed  germination  are  discussed, 
along  with  possible  uses  based  on  these  effects. 

Essentially  the  same  article  appears  in  Agricultural  Chemicals  12  (No.  10), 
pp.  36-37,  104-105  (1957)  (see  Abstract  604). 

[Abstract  by  F.  H.  Stodola] 

604 o     LEBEN  (C.)  and  ALDER  (E.  F.).  1957 

THE  GIBBERELLINS 

Agricultural  Chemicals  12  (No.  10),  pp.  36-37,  104-105  (1957). 
(in  English;  in  USDA  Library,  Washington,  D.  C.) 

This  article  is  essentially  the  same  as  the  one  in  Agricultural  Insti- 
tute Review  12  (No.  6),  pp.  15-17,  55  (1957).     (See  Abstract  603o) 

605,     LENNOX  (J.  S.)  and  COVEN  (H.  J.)..  1957 

TWO  EXPERIMENTS  WITH  GIBBERELLINS 

American  Orchid  Society  Bulletin  26,  pp.  712-713  (1957).  (in 
English;  in  USDA  Library,  Washington,  D.  C.) 


Abstracts 
605,606,  and  6O7 

Gibberellic  acid  sprayed  on  the  leaves  of  orchids  at  10  p. p.m.  each  week 
stimulated  growth.    Leaf  elongation  was  evident  in  all  treated  plants 
except  Phalaenopsis  schilleriana. 

[C.A.  52,  2178  (1958);  complete] 

606 .  MENDIZABAL  (M. )  and  VERDEJO  (G .)„..... . 1957 

A  REGENT  CONQUEST  IN  THE  FIELD  OF  PLANT  PHYSIOLOGY 1    THE  METABOLIC 
PRODUCTS  OF  GIBBERELLA  FUJIKUROI  AND  THEIR  APPLICATIONS  IN 
AGRICULTURE 

Agricultura  (Madrid)  26  (No.  305),  pp.  493-501  (1957).  (In 
Spanish;  13  figures;  in  library  of  Instituto  de  Aclimataci6n  de 
Almeria,  Spain.    Reprint  supplied  by  Dr.  Verdejo) 

The  history  of  the  gibberellin  development  is  given  in  some  detail,  with 
special  reference  to  the  work  of  Yabuta  and  Sumiki  in  Japan,  Stodola  in 
the  U»  So,  and  Curtis,  Cross,  Brian  and  Hemming  in  England. 

The  authors  describe  their  own  research  on  stem  elongation  and  germina- 
tion of  certain  slow-growing  plants  like  Argama  sideroxylon.  Plea 
europea  etc.  and  some  forage  plants  such  as  Medicago  sativa,  Trifolium 
alexandrinum  etc.    Good  response  was  also  obtained  on  flowering  plants 
(pelargonium  etc.).    20  references. 

[Abstract  by  Dr.  Verde jo] 

607.  PILET  (P.  E.).oo...ol957 

ACTION  OF  GIBBERELLINS  ON  THE  AUXIN  OXIDASE  ACTIVITY  OF  TISSUE 
CULTURES  IN  VITRO 

Comptes  rendus  hebdomadaires  des  stances  de  l'academie  des  sciences 
245.  pp.  1327-1328  (1957).  (In  French,  in  USDA  Library, 

Washington,  D.  C.) 

Fragments  of  carrot  were  cultivated  in  vitro  in  Heller's  soln.,  and  exts. 
were  prepd.  after  20  days.    The  exts.  were  incubated  30-120  min.  with 
phosphate  buffer,  pH  6.1,  contgo  50  f/ml.  3-indoleacetic  acid  (i)  with 
or  without  added  gibberellins  (ll)  (offi  +60  ±2).    The  auxin  oxidase 
activity  was  expressed  as  the  amt.  of  I  destroyed/ unit  of  protein  N/60- 
min0  incubation.     II  was  found  to  inhibit  the  auxin  oxidase  activity  in 
vitro  comparable  to  its  inhibition  of  auxin  destruction  in  vitro. 

[C.A.  52,  3924-3925  (1958);  complete] 
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6O80    RAPPAPORT  (L.),  LIPPERT  (L.  F.),  and  Til  (H.)..  1957 

SPROUTING ^  PLANT  GROWTH,  AND  TUBER  PRODUCTION  AS  AFFECTED  BY  CHEMI- 
CAL TREATMENT  OF  WHITE  POTATO  SEED  PIECES.     I.     BREAKING  THE  REST 
PERIOD  WITH  GIBBERELLIC  ACID 

American  Potato  Journal  ~$k,  pp.  25U-26O  (1957)-  (in  English; 

3  tables;  3  figures;  in  USDA  Library,  Washington,  D.  C.) 

A  curtailment  of  the  rest  period,  resulting  from  treatment  with  gibberel- 
lic  acid  (GA),  of  newly  dug  White  Rose,  Kennebec,  and  Russet  Burbank 
potatoes  was  indicated  by  a  2-  to  ^-'wee'k.  acceleration  of  sprouting.  Five- 
and  90-minute  dip  treatments  were  equally  effective.    Concentrations  of 
50,  5OO,  or  2000  ug/ml  of  GA  produced  comparable  stimulation.  Differences 
among  varieties  in  the  percentage  of  sprouting  and  in  sprout  elongation 
were  observed  following  GA  treatment.    Preliminary  results  indicated  that 
GA  failed  to  overcome  "chemical  dormancy"  of  tubers  from  plants  which  had 
been  sprayed  three  months  earlier  with  6000  ug/ml  of  maleic  hydrazide. 

[Complete  summary  from  the  paper.    See  also  C.A.  ^2,  3038  (1958).] 

609.  MERCK  AND  CO  1957 

GIBREL 

Merck  and  Co.,  Rahway,  N„  J.,  1957>  12  pp°  (mimeographed). 

This  pamphlet  gives  directions  for  the  use  of  Gibrel  (potassium  gibberel- 
late)  on  many  different  plants. 

610.  ALDER  (E.  F.). ...... .1957 

THE  EFFECTS  OF  GIBBERELLIC  ACID  ON  SILAGE  CORN 

Paper  presented  before  the  Botanical  Science  Section,  AAAS  Meetings, 
Indianapolis,  Dec.  26-30,  1957  0 

Reference  from  S.  H.  Wittwer. 

611.  APPLEGATE  (H.  G. )...... .1957 

[GIBBERELLIN] 

Summary  of  paper  given  to  6th  Annual  Connecticut  Nurseryman's  Short 
Course,  Dec.  1957- 

Reference  from  S    H.  Wittwer. 
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612.  ARNDT  (C.  H. )...... .1957 

EFFECT  OF  POTASSIUM  GIBBERELLATE  ON  THE  FRUITING  OF  THE  COTTON 
PLANT 

Proceedings  of  the  12th  Annual  Beltwide  Cotton  Defoliation  and 
Physiology  Conference,  p.  30,    Memphis,  Term*,  Dec.  11,  1957  = 

Reference  from  So  Ho  Wittwer. 

613.  BASS  (L.  N«)oo . o . . ol957 

THE  EFFECTS  OF  VARIOUS  CONCENTRATIONS  OF  GTBBERELLIC  ACID  UPON  GERMI- 
NATION OF  COMMON  KENTUCKY  BLUEGRASS  AND  MERION  BLUEGRASS  SEED 

Agrono  Abstr.  *t2,  p.  76  (1957). 

Reference  from  S.  Ho  Wittwer . 

6lk.    BIRD  (L.  S. )....,.. 1957 

[GIBBERELLIN] 

Summary  of  the  Proceedings  of  the  Third  Annual  Beltwide  Cotton  Produc- 
tion Conference,  p.  10,  Memphis,  Term.,  Dec.  12-13,  1957  • 

Reference  from  So  H.  Wittwer . 

615.  EICKENBERRY  (E.  F.)  1957 

TOMATOES  AND  GIBBERELLIC  ACID 
Chemistry  21,  pp.  I5-I8  (1957). 
Reference  from  S.  H.  Wittwer. 

616.  ERGLE  (Do  R.)  ..1957 

SOME  RESPONSES  OF  NORMAL  AND  MUTANT  COTTONS  TO  GIBBERELLIC  ACID 

Abstract,  Proceedings  of  the  Association  of  Southern  Agricultural 
Workers,  pp.  227-228  (1957). 

Reference  from  S.  H.  Wittwer. 

617.  FREITAS  (L.  M.),  McCLUNG  (A.  C.),  and  QUINN  (L.  R. )  ...1957 

STIMULATION  OF  WINTER  GROWTH  OF  A  BRAZILIAN  PASTURE  GRASS  BY 
GIBBERELLIC  ACID 


Abstracts 
617-622 

Technical  Note  No.  1,  IBEC  Research  Institute,  New  York,  1957- 
Reference  from  S.  H.  Wittwer. 

618.  JOHNSON  (S.  P.),  LANE  (H,  C.),  and  COWLEY  (W.  R. )...,.. .1957 

PRELIMINARY  RESULTS  OF  GIBBERELLIC  ACID  TREATMENT  OF  COTTON 

Proceedings  of  the  12th  Annual  Beltwide  Cotton  Defoliation  and 
Physiology  Conference,  pp„  23-24,  Memphis,  Term.,  Dec.  11,  1957« 

Reference  from  S.  Ho  Wittwer. 

619.  MURAKAMI  (Y.)  ..1957 

THE  EFFECT  OF  THE  EXTRACT  OF  IMMATURE  BEAN    SEEDS  ON  THE  GROWTH  OF 
COLEOPTILE  AND  LEAF  OF  RICE  PLANT 

The  Botanical  Magazine  (Tokyo)  20,  pp.  376-382  (1957)- 
Reference  from  S.  H    Wittwer „ 

620.  NELSON  (T    C.)  . .  1957 

EARLY  RESPONSES  OF  SOME  SOUTHERN  TREE  SPECIES  TO  GIBBERELLIC  ACID 
Journal  of  Forestry  55,  pp.  518-52O  (1957). 
Reference  from  S.  H.  Wittwer. 

621.  WALHOOD  (V.  T.)  „1957 

EFFECT  OF  GIBBERELLINS  ON  BOLL  RETENTION  AND  CUT-OUT  IN  COTTON 

Proceedings  of  the  12th  Annual  Beltwide  Cotton  Defoliation  and 
Physiology  Conference,  pp.  2^-30,  Memphis,  Term.,  Dec.  11,  1957- 

Reference  from  S.  H.  Wittwer. 

622.  MARTH  (p.  C.)  1957 

SOME  RESPONSES  OF  PLANTS  TO  GIBBERELLIC  ACID 

Paper  presented  to  the  Plant  Physiology  Section  of  the  Association 
of  Southern  Agricultural  Workers  on  February  k,  1957* 

Reference  from  Plant  Protection  Limited  brochure  on  "Gibberellic  Acid'" 
(see  Abstract  36O). 
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623.  PLANT  PROTECTION  LIMITED. . ... . .1957 

GIBBERELLIC  ACID  BIBLIOGRAPHY 

Fernhurst  Research  Station,  near  Haslemere,  Surrey,  England,  1957> 
hO  pp. 

A  chronological  bibliography  with  330  references.  The  papers  are  classi- 
fied in  the  index  under  eight  headings. 

624.  BENVENUTI  (A. ).....„ .1957 

PRELIMINARY  STUDY  OF  THE  POSSIBILITY  OF  USING  GIBBERELLIC  ACID  IN 
AGRICULTURE 

L'Agricoltura  italiana  (Pisa)  [N.S.]  12,  pp.  3^1-365  (1957)° 

Preliminary  expts.  are  reported  on  potatoes,  tomatoes,  maize,  wheat, 
alfalfa,  and  ornamental  plants.     The  tests  suggested  little  promise  for 
the  use  of  gibberellic  acid  in  field  crops  but  perhaps  some  in  garden- 
ing and  growing  ornamentals.     There  was  no  effect  upon  the  germinability 
of  seeds.    Some  promise  is  seen  in  breaking  the  dormancy  of  seeds,  as 
in  the  induction  of  potato  seed  pieces  to  rapid  sprouting. 

[C.A.  52,  I17I+9  (1958),"  complete] 

625.  APPLEGATE  (H.  G. )  1957 

POLARITY  AND  GIBBERELLIC  ACID  IN  INTACT  PLANTS 

Botanical  Gazette  119.  pp.  76-78  (1957). 

Seedlings  of  Zinnia  elegans  were  sprayed  with  different  concns.  of  gib- 
berellic acid  (i),  triiodobenzoic  acid  (II),  and  mixts.  of  the  2.  After 
7  days  the  length  of  the  1st  internode  was  positively  related  to  the 
concn.  of  I  and  inverseley  to  the  concn.  of  II.     The  length  of  those 
sprayed  with  the  mixt.  was  inversely  related  to  the  II: I  ratio.     None  of 
the  relations  was  proportional  to  the  dosage.     It  is  concluded  that 
spraying  with  II  and  thus  upsetting  the  polar  transport  of  auxin  did  not 
interfere  with  the  effect  of  I  in  stimulating  cell  elongation,  and  that 
I  and  auxin  did  not  interact  to  cause  the  elongation. 


[C.A.  52,  5562  (1958),  complete] 


Abstracts 
626-628 


626.   pfnur  (E. )........ 1957 

THE  EFFECT  OF  GIBBERELLIC  ACID  ON  SEED  GERMINATION 

Die  Gartenbauwissenschaft  22,  pp.  541-5^9  (1957)°     (in  German; 
1  figure;  3  tables;  English  summary) 

The  speed  of  germinating  and  the  capability  of  germinating  of  Pinus  strobus 
and  Picea  abies  seeds  could  not  be  improved  neither  by  a  twelve  hour  soak- 
ing in  10  or  25  p. p.m.  gibberellin  solution  nor  by  a  longer  influence  of 
these  solutions  during  germinating.    Lupinus  polvphvllos  seeds  also  did 
not  react  positive  upon  soaking  in  both  these  solutions  for  several  hours. 
With  this  species  of  seeds,  however,  a  greater  capability  of  germinating 
rfas  gained,  by  moistening  the  sprouting  bed  adequately  with  gibberellin 
solution.    The  germ-buds  too  were  slightly  better  developed  than  those  of 
untreated  controls. 

At  present  no  useful  consequences  may  be  deducted  from  the  results  of 
this  investigations  for  the  practice  of  seed-test,  especially  concerning 
the  slower  germinating  Pinus  strobus  seeds. 

In  this  connection  it  is  to  be  stated  that  with  aforementioned  three  seed 
species  at  present  another  gibberellin-germinating  test  is  being  made 
with  a  concentration  of  25O  p.p.m.    The  now  three  week's  old  germinating 
samples  of  Pinus  strobus  and  Picea  abies  however  shows  no  unquestionable 
positive  reaction.    Also  for  Lupinus  polvphyllos  germinating  samples, 
this  stronger  solution  seems  to  be  less  effective,  for  there  are  hardly 
any  differences  between  the  development  of  treated  and  untreated  buds. 

[Complete  summary  from  the  paper] 


627. 


ALVIN  (P.  de  T.) 


1957 


EFFECT  OF  SPRAYING  WITH  GIBBERELLIC  ACID,  UREA  AND  SUGAR  ON  THE 
ASSIMILATION  AND  HABIT  OF  GROWTH  OF  THE  KIDNEY  BEAN 


Turrialba  J,  pp.  100-103  (1957).     (in  Spanish) 


[Reference  from  S.  H.  Wittwer] 


628. 


ESSENBURG  (J.  F.)  1957 


GIBBERELLIN,  A  LITERATURE  REVIEW 


Landbouwdocumentatie  12.,  pp.  259-266  (1957). 


[Reference  from  S.  H.  Wittwer] 


Abstracts 

629,630,  631 


629.  HILLMAN  (W.  S„)  1957 

NONPHOTOSYNTHET IC  LIGHT  REQUIREMENT  IN  LEMNA  MINOR  AND  ITS 
PARTIAL  SATISFACTION  BY  KINETIN 

Science  126.  pp.  I65-I66  (1957) 

Various  substances  were  tested  tc  determine  which  could  substitute  for 
red  light,  a  requirement  for  the  growth  of  L,.  minor .  Gibberellic  acid 
was  inactive. 

[Based  on  C.A.  51,  18U5  (1957)] 

630.  VERDEJO  (G.)o.  1957 

METABOLIC  PRODUCTS  OF  GIBBERELLA  FUJIKUROI 

Archives  del  Instituto  de  Aclimatacion,  Vol.  VI.  151  pp°  +  12  plates 
(1957)'     (in  Spanish.    Available  at  Instituto  de  Aclimataci6n, 
Almeria,  Spain.) 

The  book  has  the  following  sections:    Introduction;  The  Fungus;  Fermenta- 
tive Preparation  of  Gibberellins  A  and  B;  Fermentative  Preparation  of 
Gibberellins  A  and  X;  Chemistry  of  the  Gibberellins;  Fermentative  Prepara- 
tion of  Gibberellic  Acid;  Chemistry  of  Gibberellic  Acid;  Physiological 
Action  of  the  Gibberellins;  Physiological  Action  of  Gibberellic  Acid; 
Experimental  Studies  on  the  Agricultural  Possibilities  of  Gibberellic 
Acid. 

631.  KERN  (H.),  SANWALL  (B.  D.),  FLUCK  (V.),  and  KLUEPFEL  (D.)  1957 

THE  DISTRIBUTION  OF  RADIOACTIVE  FUSARIC  ACIDS  IN  TOMATO  SHOOTS 

Fhvtopathologische  Zeitschrift  30.  pp.  31-38  (1957).  (in  German; 
3  figures;  1  diagram;  in  USDA  Library,  Washington,  D.  C.) 

At  the  Institut  fur  spezielle  Botanik,  Zurich,  C^  labelled  fusaric  acid 
f37.  p.  22]  was  supplied  to  Tuckswood  tomato  cuttings  for  1-2  hr.,  and  the 
uptake  studied  by  means  of  combustion  and  radioautography  of  thin  sections. 
Immediately  after  uptake  part  of  the  toxin  moves  into  the  stem  tissues 
and  part  into  the  interveinal  areas  of  the  leaves,  the  amount  in  the  stem 
being  larger  at  pH  4.3  of  the  solution  than  at  pH  7         upwards  but  in 
the  leaves  there  is  more  at  pH  7.    How  the  host  cells  are  injured  by  the 
toxin  is  still  unknown,  though  it  has  been  ascertained  that  the  acid 
itself  is  chemically  modified — in  part  by  decarboxylation  and  methylation 
and  in  part  by  means  as  yet  undetermined.  The  level  of  fusaric  acid  neces- 
sary to  produce  visible  necroses  is  higher  for  stems  than  for  leaves;  it 
was  reached  in  stems  only  at  low  pH  but  in  leaves  throughout  the  experi- 
mental range . 


Abstracts 
631  and  632 


During  the  next  kQ  hours  (while  the  plants  were  standing  in  water),  much  of 
the  toxin  (more  at  pH  4.3  than  at  6  and  7)  migrates  from  the  stem  into  the 
leaves.     Its  distribution  and  metabolic  products  at  the  end  of  the  period 
no  longer  correspond  to  the  symptom  picture,  indicating  that  the  decisive 
reactions  must  have  occurred  at  an  earlier  stage. 

[R.A.M.  21,  25O-25I  (1958;  complete] 

FISCHNICH  (0.),  THIELEBEIN  (M. ),  and  GRAHL  (A. )....... .1957 

BREAKING  DORMANCY  IN  BARLEY  BY  GIBBERELLIC  ACID  AND  RINDITE 

Naturwissenschaften  kk,  j>»  6k2  (1957) «     (in  German;  1  figure;  in 
USDA  Library,  Washington,  D.  C.) 

Barley  seed  were  treated,  immediately  after  harvesting,  on  filter  paper 
soaked  in  solns.  of  gibberellic  acid  (i)  and  rindite  (II)  in  various 
concns.    The  Mahndorfer  (ill)  variety  was  inhibited  slightly  in  its 
germination  by  I.    Heines  Haisa  (IV)  barley  showed  more  rapid  germination 
with  I  in  a  concn.  range  0. 0001-0. 1$  II  effected  max.  increase  of  germina- 
tion of  III;  100$  germination  occurred  when  0.5  ml.  II  was  applied  to  IV. 
Higher  amts.  than  1  ml. /kg.  of  seed  inhibited  germination.    The  varying 
responses  of  the  2  barley  varieties  is  ascribed  to  different  amts.  of 
inherent  inhibiting  factors. 


[C.A.  5a,  7^1  (1958);  complete] 


TITLES  FROM  BIBLIOGRAPHY  OF  AGRICULTURE 
(Not  incorporated  in  Part  I) 

ANDERSEN  (A.  Mo)  THE  EFFECT  OF  CERTAIN  FUNGI  AND  GIBBERELLIN  ON 

THE  GERMINATION  OF  MERION  KENTUCKY  BLUEGRASS.  Assoc.  Off. 

Seed  Anal.  Proc.  kj,  pp.  IA5-I53  (1957). 

ANONYMOUS  THAT  MAGIC  ACID:    RESEARCH  ON  GIBBERELLINS  GROWS  LIKE 

PLANTS  TREATED  WITH  THE  STIMULANT .  Farm  Management  6  (No. 10), 

pp.  17-19  (1957). 

BICKEL  (E.)  GIBBERELLA  FUJIKUROI.    AMERIKANISCHE  VERSUCHEN  MIT 

EINEM  WACHSTUMFORDERNDEN  PILZ.  Allg.  Forstz.  12  (No.  10), 

pp.  Ik3-lkk  (1957). 

BLANCO  MACIAS  (G.  )  EL  ACIDO  GIBERELICO  Y  EL  DESARROLO  DE  LAS 

PLANTAS,  Tierra  [Mexico]  12  (No.  11),  pp.  956-957,  1014 

(1957). 

BONNER  (J.)  and  LOCKHART  (j.  A.)  SOME  EFFECTS  OF  GIBBERELLIN  ON 

THE  CAMELLIA.  American  Camellia  Yearbook  1957,  pp.  7O-7I+. 

BUTTERFIELD  (Ho  M. )  SCIENCE  IN  THE  GARDEN.  Calif.  Hort. 

Soc.  J.  18  (No.  1),  p.  17  (1957). 

DeGROOTF  (R. )  L»  AC IDE  GIBBERELLIQUE  AU  SERVICE  DE  L"  HORTICULTURE. 

B.  Hort.   (n.s.)  12,  (No.  7),  pp.195.-198  (1957). 

GHILLINI  (Co  A.)  GIBBERELLIC  ACID  AND  PROSPECTS  OF  POSSIBLE 

PRACTICAL  APPLICATIONS  IN  AGRICULTURE.  Agr.  delle  Venezie  11, 

pp.  647-650  (1957). 

HAESLOOP  (J.  G.)  INTERACTIONS  OF  GIBBERELLIC  ACID  AND  MALEIC 

HYDRAZIDE  IN  RELATION  TO  THE  GROWTH  OF  BEANS  (ABSTRACT). 
Elisha  Mitchell  Sci.  Soc.  J.  2J,  P°  258  (1957). 

LANGE  (A.  Ho)  GIBBERELLINS;  NEW  PLANT  GROWTH  REGULATORS. 

Hawaii  Farm  Sci.  £  (No.  l),  p.  10  (1957). 

LEISNER  (R.  So)  THE  REACTION  OF  EXCISED  CORN  ROOT  TIPS  TO  GIBBER- 

ELLIC ACID,  KINETIN,  AND  MALEIC  HYDRAZIDE  (ABSTRACT).  Elisha 
Mitchell  Sci.  Soc.  J.  22.,  pp.  238-239  (1957). 

McCRACKEN  (W. )  STIMULATING  PLANT  GROWTH:    HOW  TESTS  WITH  GIBBER- 

ELLIC ACID  SHOW  PROMISE  FOR  STIMULATING  VEGETABLE,  GRASS  GROWTH. 
Farm  Management  £  (No.  5),  pp.  36,  38-39  (1957). 


MAMELI -CALV INO  (E.)  INFLUENCE  OF  GIBBERELLIN  ON  THE  DEVELOPMENT 

OF  ORNAMENTAL  PLANTS.  Italia  Agr.         pp.  1127-1133  (1957)- 


MARTH  (P.  C),  AUDIA  (W.  V.),  and  MITCHELL  (J.  W. )  GIBBERELLIC 

ACID,  OR  PLANT  GROWTH  REGULATOR,  Natl.  Potato  Council  News 

k,  (No.  12),  pp.  h-5  (1957)- 

MOIR  (W.  W.  G.)  ORCHIDS  AND  GIBBERELLIN  COMPOUNDS.  Pacific 

Orchid  Soc.  Hawaii  B.  lA  (No,  3/0,  pp.  92-96  (1957). 

ROBERTS  (E.  P. )  GIBBERELLINS  AND  THEIR  EFFECTS  ON  THE  AFRICAN 

VIOLET.  African  Violet  Magazine  IP.  (No.  k),  pp.  31<-33  (1957). 

SIMONS  (H„)  JACK'S  BEANSTALK  COMES  TRUE.  Crown  ^  (No. 7), 

pp.  9,  17,  19  (1957). 

WITTWER  (S.  H.)  and  BUKOVAC  (M.  J.)  SOON  YOU'LL  REALLY  GROW  TALL 

PLANTS.  Amer.  Veg.  Grower  5,  (No.  2),  pp.  12,  36  (1957). 
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ADDITIONAL  REFERENCES 
FOR 

SOURCE  BOOK  ON  GIBBERELLIN 


The  main  body  of  the  Source  Book  consists  of  591  abstracts  listed 
alphabetically  by  author.    These  are  followed  by  an  addendum  con- 
taining Abstracts  592-632,  which  are  not  in  alphabetical  order. 
On  the  last  two  pages  of  the  book  are  18  references  taken  from 
the  Bibliography  of  Agriculture ♦    Recently  a  page  of  additional 
references  (Kurosawa,  Chouard,  Ou,  and  Griffith)  was  distributed. 
The  following  are  new  references  that  have  come  to  the  attention 
of  the  author. 

These  references  were  supplied  by  Dr.  R.  Bunsow  of  the  Pflanzen- 
physiologisches  Institut  der  Universitat,  Gottingen. 

AARTS  (J.  F.  Th.)  1957 

OVER  DE  HOUDBAARHEID  VAN  SNIJBLOEMEN 

Mededel.    Landbouwhoogesch .    Wageningen  5!L  PP*  1-62  (1957). 

CAILAHJAN  (M.  C.)  1957 

Doklady  Akademii  Nauk  SSSR  117  (No.  6)  pp.  1077-1080  (1957). 


CHOUARD  (P.)  1957 

DIVERSITE'  DES  MECANISMES  DES  DORMANCES,  DE  LA  VERNALISATION 
ET  DU  PHOTOPERIODISME,  REVELLEE  NOTAMMENT  PAR  L' ACTION  DE 
L'ACIDE  GIBBERELLIQUE 

Societ/  Botanique  de  France,  Memoires  1956-1957.  pp.  51-64 
(1957?) 


DE  GROOTE  (R.)  1957 

L'ACIDE  GIBBERELLIQUE  AU  SERVICE  DE  L' HORTICULTURE 
Bulletin  Horticole  12  (No.  7)  pp.  195-198  (1957). 

DOWNS  (R.  J.),  HENDRICKS  (S.  B.),  und  BORTHWICK  (H.  A.)  1957 

PHOTOREVERSIBLE  CONTROL  OF  ELONGATION  OF  PINTO  BEANS  AND 
OTHER  PLANTS  UNDER  NORMAL  CONDITIONS  OF  GROWTH. 

Bot.  Gaz.  118,  pp.  199-208  (1957). 
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PHINNEY  (B.  0.)  und  WEST  (C.  A.)  1956 

THE  GROWTH  RESPONSE  OF  SINGLE  GENE  DWARF  MUTANTS  OF  ZEA  MAYS 
TO  GIBBERELLINS  AND  TO  GIBBERELLIN-LIKE  SUBSTANCES 

Proceedings  of  the  International  Genetics  Symposia  (1956). 
Science  Council  of  Japan,  Tokyo  (1957)  pp.  384-385. 

PROVASOLI  (L.)..  ..1957 

EFFECT  OF  PLANT  HORMONES  ON  SEA  WEEDS 
Biol.  Bull.  113,  p.  321  (1957). 

VIANA  (M.  J.)  und  RESENDE  (F.).  1957 

INVERSION  OF  APICAL  DOMINANCE  AND  OF  FLORAL  GRADIENT  BY 
GIBBERELLIC  ACID 

Revista  Biol.  1,  pp.  169-172  (1957). 


These  references  are  taken  from  an  article  by  Jan  Krekule  and 
Jaroslav  Ullmann  entitled  "Nove  Poznatky  Z  Chemie  A  Biologie 
Giberelinu.  A  Jejich  Vyuziti  v  Zeme'deistvi', "  which  appeared  on 
pages  1297-1307  of  the  1958  number  of  Prehled  Zahr anient 
Zemgde'lske'  Literatury. 


CHILLINI  (C.  A. )....... 1957 

GIBBERELLIC  ACID  AND  PROSPECTS  ON  POSSIBLE  PRACTICAL 
APPLICATIONS  IN  AGRICULTURE. 

Agr.  delle  Venezie  11  (No.  11-12),  p.  647  (1957). 


DONA  DALLE  ROSE  (A. ) . . .1957 

PRELIMINARY  RESULTS:  GIBBERELLIC  ACID  ON  SUGAR  BEETS 
Ital.  Agr.  11  (No.  9h) ,  p.  IOV7  (1957). 

\  ■ 

\ 
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HIGGENS  (CE.)  and  McGUIRE  (J.M. )  1956 

A  SHORT  ELONGATION  ESSAY  FOR  GIBBERELLIC  ACID 
Ind.  Acad.  Sci.  Proc.  66,  p.  62  (1956). 

KOSTIR  (J.  V.)  1957 

GIBERELINY 

Vesmir  ^6,  p.  179  (1957). 

PATTERSON  (J.  B.  E.)...1957 

GIBBERELLINS  AND  GIBBERELLIC  ACID 
N.A.A.S.Q.  Rev.  $3,  p.  139  (1957). 

PADR  (Z.)  ..1957 

GIBBERELLIN  A  JEHO  VLIV  NA  VRUST  ROSTLIN 
Chemie  9  (No.  k) ,  p.  58^  (1957). 

ROCASOLAND  (C .)...... . .1957 

EL  ACIDO  GIBBERELLICO  MILAGRO  DEL  SIGLO 
Cult.  Mod.  kO  (No.  10),  p.  368  (1957). 

These  references  are  from  the  Fernhurst  Research  Station's 
Technical  Data  Sheet  on  Gibberellic  Acid  received  January  15,  1959. 

ANON  1957 

NEW  CHEMICAL  STILL  EXPERIMENTAL  FOR  CITRUS 


Calif.  Citrogr.  kg  (No.  8),  p.  277  (1957)- 


-  If  - 

ANON   .1957 

GIBBERELLIC  ACID  SHOWS  PROMISE  IN  CONTROL  OF  STRAWBERRY  VIRUS 
Croplif e .  August  26,  1957. 

BATES  (J.  F. ).......... 1957 

PRELIMINARY  EXPERIMENTS  ON  THE  EFFECTS  OF  GIBBERELLIC  ACID 
ON  GERMINATION,  GROWTH  AND  FLOWERING  IN  SUGAR  CANE 

Paper  presented  at  the  British  West  Indies  Sugar  Technologists 
Conference .  November  17,  1957. 

BOURNE  (B.  A. ).. ....... 1957 

SOME  PRELIMINARY  TRIALS  ON  THE  EFFECT  OF  GIBBERELLIC  ACID 
ON  SUGAR  CANE  GROWTH 

Merck  Technical  Bulletin-Gibrel.    Abstr.  No.  2. 

CATHEY  (H.  M. )......... 1957 

FLOWERING  OF  ROSETTE  CHRYSANTHEMUMS  INDUCED  BY  GIBBERELLIN 
Merck  Technical  Bulletin-Gibrel ,  Abstr.  No.  70. 

CHAPEL  (J.  M. )......... 1957 

NEW  METHODS  FOR  PRODUCING  SEEDS  OFFERS  GREAT  FUTURE  FOR 
PINEAPPLE  INDUSTRY 

Merck  and  Co.,  Technical  Bulletin,  Gibrel.    Abstr.  No.  58. 

CORNS  (W.  G. ).......... 1957 

GROWTH  RESPONSES  OF  WHEAT  TO  GIBBERELLIN 
Agric.  Inst.  Rev.  (Canada)  12  (No.  3),  p.  37 

CORNS  (W.  G. )......  1957 

COMPARISON  OF  VARIOUS  GROWTH  SUBSTANCES  ON  SEEDLINGS  OF 
DOUGLAS  FIR  AND  LODGEPOLE  PINE 

Research  Report  of  the  National  Weed  Committee  Western  Section, 
Victoria,  B.  C. ,  November  25-26,  1957,  p.  132,  and  Research 
Report  14th  Annual  North  Central  Weed  Control  Conference.  Iowa, 
December  10-12,  1957,  pp.  Ihk-lkj. 


ELI  LILLY  and  CO  1957 

GIBBERELLIN  FACT  BOOK 

GROOTE  (R.  de)  1957 

RESULTS  OF  PRELIMINARY  TESTS  ON  SPRAYING  SOME  ORNAMENTALS 
WITH  THE  POTASSIUM  SALT  OF  GIBBERELLIC  ACID 

Bull,  hort.  Liege,  12,  pp.  279-280  (Hort.  Abstr.  28  (No.  1), 
p.  668  (1958). 

HABER  (W.)  1957 

A  NEW  GROWTH  STIMULANT,  GIBBERELLIN 
Die  Orchidee  8  (No.  k) ,  pp.  99-100. 

MOORE  (R.  P.)  1957 

GIBBERELLIC  ACID  TREATMENT  OF  SEED  PEANUTS 
Merck  Technical  Bulletin-Gibrel ,  Abstr.  No.  29. 

OYER  (E.  B.)  1957 

GIBBERELLIC  ACID  REPORT 

Cornell  Veg.  News  8  (No.  3).    (Agric.  Chemic.  12  (No.  11), 
p.  65- 

SEXSMITH  (J.  J.)  1957 

CHEMICALS  FOR  CONTROL  OF  RUSSIAN  THISTLE  (SALSOLA  PESTIFER) 
IN  SPRING  WHEAT 

Res.  Rep,  ikth  North  Central  Weed  Control  Conference.  1957, 
pp .  79-80  and  Res.  Rep.  National  Weed  Committee,  Western 
Section.  1957-    Victoria,  B.  C.,p.83. 

SUMLKI  (Y.)  1957 

GIBBERELLIN  A  WONDERFUL  AGRICULTURAL  CHEMICAL 
Nihan  Kezai,  June  25,  1957- 
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velsicol  chemical  corp.  .1957 

abstracts  of  current  research  on  the  effects  of  gibberellic 
acid  on  plants 

Bulletin  No.  512-3. 
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